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PREFACE 


ROF. AZHAR IQBAL, am teaching Physics to the students of MDCAT and F Sc from the 
. Since long, I have been observing the problems of Students of MDCAT, as well 
sling that for the preparation of MDCAT, there are no such books in the market that can 


the problems of the students. Therefore, in order to solve the problems of the students 
FMDCAT, I decided to write comprehensive book. 


_ by the grace of Allah, The Almighty, I have successfully written a book for the student 
T. The book contains two portions ie, MDCAT preparation book and MDCAT 


DOO 


book. This book is a combination multiple extraordinary qualities that have never 
ed in any other book. 


All the topics have been written in quite an easy way. 
boo has been written according to prescribed syllabus of MDCAT 
questions have solved by using short tricks 


¥ A chapter consisting of short tricks have also been added in the book 
> Difficult concepts have also been 


comprehension of the students. 


Ch. Ashfaq Shahid 
Advocate, High Court 


described in Urdu for the convenience and better 


= I hope this book will be quite helpful in solving the problems of the students of 
T. It will lead them to the target learning as well. 


Price : Rs. . n looking forward for your valuable suggestions and feedback. So that I will make 
= -ovements in this effort in my next edition. 
At Bieih J 
Composing & Formatting by: SHAMSHAD KHAN i shes 
REVIEWER: oy ci y ¢ FATIMA HABIB t 


Author 
Prof. AZHAR IQBAL 
WhatsApp: 0336 709 8894 


Call or WhatsApp 
FOE ACRBREEEO OPP oo 03146013833 
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UNIT 00 )) BASIC TRICKS 


Important Tips to Solve Physics MCQ's 


= - Lia ay L A : he fe 
JI LUI UZ Topic GSAS ee etn dll Formulasy) Y 6MCO's | Ie? .l 
M . A” 7 ” S . 
i pasPfeiirL£¢ 52s Lv @ Formulas wif AOA 0S Formulasd-lse 


6A Al ‘value Quantity 13915 al nf 2 %L Quantity) A 


Solution: 


Example: 
By increasing the distance from the positive point charge 
its potential: 

(a) Increases (b) Decreases ¥ 

(c) remain same (qd) either increases or decreases 


, Kq l 
AsV =—orV «- 
r r 


By increasing distance V 
decreases. 


al ‘nRatiol Ut values Quantity In Ratio f valuesit Quantity) .2 


Solution: 


As K.E ==mv? or K.E «xv? 


_Example: 

Two bodies having equal mass are moving with velocities 
10 ms~! and 20 ms~! then the ratio between their K.E is 
(a)1:2 (b)2:1 (c) 1:4” (d)4:1 


The ratio between velocity is 
1: 2soratioinK.Eis1:4 


bx AS. Quantitys “vILb Ards Half, Double/ Quantity fi /i =, 


Solution: As T = an |é or 


Example: 
If length of pendulum is doubled then its time period will 
become 


(a) Double (b) Half (c) V2 2 times¥ (d) times 


T « V@ If length is doubled T 
becomes V2 times. 


(Two-Two Values Relationship) 


ng wth s 99S J Id Uovaluet! J Quantity Asaph eaooS Quantity 1/1 4 
Example: Solution: 
If at pressure 10 atm the volume of the gas is 2m’. At what 
pressure the volume of the gas will be 5m. 

(a) 5 atm (b)4atmY = (c) atm 


DOVE PREP BOOK] a By AZHAR IQBAL 0336-7098894 


(d) 2 atm 
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~¢ independent, dependent, Quantitiese/ J, Quantity Ci 5 


Solution: 


Example: ch BYP 
Speed of sound in air is independent of : us 

ay of air (b) pressure of airY AS v ; and p « P 
(c) Temperature of air (a)aiomotthese 


(Numerical Type Question) 
JS wltd SoQuantities (FSS uta question LL Ssolve /Numerical Type Question .6 
-¢-/Relation PCN wl Vg te AL 
Example: If a body of a mass 2kg is moving with Rolatien: ASK EO & 
momentum 6Ns then its K.E will be: i 2m 2x2 
(a) 6) (b) 9J¥ (c) 12) (d) 15) makes 


es 
or 


(Re-arranging Formulas) 


-e Oulgy JatVariables LL Re-arrange Shri ww 7 


Solution: 


AST = an fé 
g 


Example: 
If T is time period of simple pendulum at a place where 
acceleration due to gravity is g then length of pendulum is: 

g 5 peal Sith 
(b) 5 ()o (d) 


gt? v 
(a) 4n?2 gT? 


(Graphical Types Question) 
Sit Areag LIS Se tYslope SiS 6S Quantities .8 


Example 1: The graph between potential energy stored in a Solution 1: 


capacitor verses voltage across the capacitor is: As P.E = i 
>. PLE « V? 
(b) So the graph between 
P.E and Voltage is a 


parabola. 


Solution 2: 
Slope = 

Solution 3: 

area =Fd =W 


Example 2: The slope of velocity time graph represent the: 
(a) displacement (b) acceleration” (c)momentum (d) force 
Example 3: Area under force displacement graph represent the: 
(a) acceleration of the body (b) Work done on the body ¥ 
(c) Power of the body (d) Impulse on the body 


TSR $$ yaar tna 0036- 7098894 


v/t=a 
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ant Relations Between 
If value of 
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If values of x are | Two-Two 


If value of x doubled 
then y 


Relation X increases in ratio 2:3 then values 


then y ratio in y is relation 


yux Doubled 
le: eS = = » ¥2h Xe 
Examp Increases & Y_€Z Tchangey=xt@ Uy Sug xratio ye x2 —=— 
Q=CV y X} 
€% change time ont | 
Four times 
Increases yee) squareévaluesUx | 2-/squarefvaluesx Y2 = ue 
a ret. 
s V1 1 
-6 2 C¥change Ob ratio xy 
+ ———- : —— ee! 
v2 times V2:v3 
| aro y PT ys » Xx 
Increases Cyee 7 V &valuesx </V Svaluesux Ye = <= 
V1 x 
¢ £ C¥change (s ratiougy< ' 
2 g Ucratiofy— 
Halved 3:2 
~ = Sy a S 
Decreases we Y¥-F 'changey“xt2 Ky Sed sratio fx | Ye = 
Mu 2 
- a +!) 
-€Z Tchangetitime = O xratiof at 
ci | 
a 9:4 | 
a times 
—~ squareévaluesx 2 
-crease ‘ ; 2 x 
Decreases a7 HO squaretvaluesox a” Y2 = ae 
Sratiofyo ed JW | y, x22 
-6 2 Cichangety= ? 
, { 
1 tim v3: V2 
= es 
iz | ae { a 
De noe = s |} ©=/V_ bvaluesyx y2 = %1 
creases 7h vv valuesOx | oe vy X2 
oe Sratiofyo l/s) 
~F SC 8changesy— if 


-<-J4/*txconstant 6quantities 3) 2 <6 Proportionality relation LZ quantities» Ged 
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i ra . 


wl€ x Straight linet /9 xone UARelation jah Ivy wix/\ 


-, {= i - # 
-€ x Parabola Ui) IV 4—/ » alone 440 variable Aly! 


6S ULcorigin 


Example 2: Graph b/w time 
momentum and velocity period and square root of length 


sai" | my 
y'% y xx 
v=x V@=x 


origin Tint naddf constant 4% xone ia Sudny vix S| 
i favs 5-4 Ui bo 


Example 2: v; = v, + at! 


Parabola | For 1" Quadrant Example: 


Example 1: Graph b/w -, 


Gi) Py « ‘t Hyperbola i /Fuxinversely Proportional £ Square Ley »variable aS 
x2 


-€ Steeper wljia 


Straight SoS ne iKeumbote’ gone jai Usny Ix. a saamels 


line 


P.E + K.E = Const. 


y +x = Const. 


(viii) ya . Hyperbola Ui/ JUsInversely Proportional £V Le variable ait 
x 


6 #Steeper re — 


Example: 
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> of the Graph: 


Example: 


(i) ] Slope 
t 
Example: Vv : Exeiple SI ee 
(iii) i Slope = 7 = R(Resistance) | (iv) | PS 
' t 


Example: 


Example: ’ ; Q 
pram Slope = 5 = a (acceleration) (vi) ] Slope = Ting Exeapecnance) 
ae Vv 


Example: 


= G (Conductance)| (viii) 1 Slope 
f 


5. How to Find the Slope? 
@. Slope = Tan@ 
(@ is angle of graph with x-axis) 


= | (Current) 


= ; = h (Plank's Const.) 


Example-1: The graph between voltage and current in | Solution: 

‘SI unit is shown in figure below then resistance will R= W. 

be: Vv ] 
60° 


@1/v3 b)V38~ 1 (d) 0.5 


5 By AZHAR IQBAL ~0336-7098894 


UNIT 00 BASIC TRICKS 
Example-2: The graph between force and extension 
for two spring is shown in figure below then find the 
ratio between the spring constant 


Solution: As 


F 
K= = slope = Tan@ 


K, _ Tan60° 
Kz Tan30° 


V3 3 
1/ V3 1 


(d) 9:1 


(a) 1:3 


ss — 4y 
Gi). Slope = — 
Example: The graph between charge and voltage for | Solution: 


capacitor is shown in figure below. The capacitance of Ay 
capacitor will be: are 
eee) _ 4Q _ 100pc 
150 Ar = on 
aS 50 AV 20V 
50 = 5uF 


10 20 30 V (volt) 


(a) S5uF ¥ (b) 2.5uF (c) 15uF (d) 10uF 


DIFFERENT CASES FOR SLOPE 


slope = const. 


bess 2 Siete 
v *——"Sslopes sstraight line / /) 


slope = 0 


, i ee 
Usts<3slope? «Horizontal line 47 /1 


x 


Slope is decreasing. 
x*heetbend GA Sx-axis TS 


Slope is increasing. 
#bend > y-axis i 


<x slope? 


SE e%slope? 


Slope is negative and const. 
Snik sloped x} Aedownward ii 


x 
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| UNIT 00 BASIC TRICKS Vayan Publisher} 
] p pe Questions: 
If percentage change in X is less than 10% then percentage change in Y is given as: 


% change in Y = Power of X (% change in X ) 


BASIC TRICKS 


UNIT 00 


6. Area Under the Graph: 


ng if Sut, LS multiply quantities y-axisvsix-axiso i6zct/ represent quantity“, Areabi/ 


-— GU 66 quantity Example: id 
1 P i le ‘ ion: As T = 2n |[- > T « VP 
= im If length of pendulum is increased by 6% then remem: As n ff ve 
2 Example: xample: its ti i “ill be ine , 1 
Example: P its time period will be increased by: Opchange in T = —(Schange tn £) 
, F v (a)6% (b)V6% (c)3%Y (d)1.5% é 
5 a GQ 
Led kena werk Area = F x v = power Area =v Xt = distance rik 
, ; Maye Suppose X and Y are related as Y « X 
If percentage change in X is greater than 10% then percentage change in Y is given as: 


d 
(i). When X increases: 
2 


Example: 
% change in *) 


Example: 
% change inY = 2( % change in X ) +( i0 


Example: 
Pressure 


F 


Power 
| = = Area = F xt = impulse 
Area = Power x t = work Area = P x V = work tee Solution: As K.E = S K 2 
? v t If momentum of a body increases by 20% then vn als eal gta 
its K.E will be increased by: % change in K.E= 2(20%) + (= z 
(a)20% (b) 40% (c)44%Y (d) 400% oS e4ge. Ar 


Note: Greater the area under the graph, larger the quantity. 
(ii). When X decreases: 


% change in F 


% change inY = 2( % change in x ) — ( Th 


7. How to find the area under the gra h. 


\Area = Ly ' eee: Solution: Ux 
; 2 If momentum of a body decreases by 10% then eS KE EERE 
ad KE will be decreased by: % Change in K.E= 2(10%) — (ss 2 
(2)9% = (b)5% = (c) 10% (d) L9%v yor 10 


%. 


3rd Ty pe: If change in X is multiple of 100 


eS Area = nr? 


Example: 
If length of the pendulum is increased by 100% 
then its time Period will become: 

5 
(a) Double (b) Half (c) z times (d) V2 times¥ 


Solution: As T = 2 ff 
Ss 1 —— T x J? 


If length increases by 100% its mean 
it is doubled. Then time period will 


Solution: 


e variation of force acting on a body with 


Example: Th 

time is shown. What is the change in momentum of body . 

ot F(N) Change in momentum = impulse eet th 
20;-- = Area of triangle 


1 ; 
= —base x height 
2 hree time : : 
es Four times 


i By AZHAR IQBAL _ 0336-70988 ee 
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~(a)10Ns (b)20Ns (c)40Ns¥ (d) 80Ns x 4x 20 = 40 Ns 


Nile 
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UNIT 00 ; 
9. Tri onometric Ratios. 


Notice from the above table: ; ay, 
> Value of sin@ increases by increasing angle and vice versa. 


> Value of cos@ decreases by increasing angle and vice Shida 
> sin is maximum for 6 = 90° and minimum for g=0 x 
> cos@ is maximum for @ = 0° and minimum for @ = 90°. 


cosé } 
sin® 
6 
6 


PREFIXES 


Decimal Multiplier 
Decimal Muluphes 


4 
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SI BASE 


Base quantity 


UANTITIES AND BASE UNITS 


Name Symbol 


Zayan Publisher 


SI Base Unit 
Symbol 


Meter 


Kilogram 


Time, duration 


Electric current 


Second s 


— - + 


Ampere A 


+— 
ee 


Kelvin K 


Amount of substance 


Luminous intensity ly 


Mole mol 


4 
4 

Candela + 

| 


SOME IMPORTANT CGS UNIT 


a XD THEIR RELATION WITH SI UNIT 


Quantity 


cgs units 


cm( centimeter) 


S (second) 


Bi (biot) 


Cal (calorie) 
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h sics uantities Having No units Note ri 


; ties ht . Physical quantities which are QUANTITY SI UNII | IN-TERMS OF BASE UNITS 
} Following physical quantities have no units die Aided oasaberectld must | ar — 
Strain, dielectric constant. refractive index, specific See Saat ork, Energy J kgm?s 
gravity, magnification, relative permeability etc. Power w Js7) = kgm?s-3 | 
Pressure, Stress Pa Nm-2 = kgm7's-? | 
Physical Quantities Having Same Units Torque Nm kgm?s~2 | 
Quantities Units Dimensions Modulus of elasticity Nm-2 a kgm-'s-2 
= oe Angular momentum 2-1 
Energy, Work and Heat Joule = 1) = kgm*s~? ML?T-2 8 J.s kgm?s 
Impulse, Momentum N.s kgms—! 
Impulse and Momentum Ns = kgms~* MLT"! - + 5 =| 
Surface tension Nm} kgs~2 
ic Field i i ential N ane I 
Pieter intensity and Potentia : = kgms73A7? MLT~3A7} Mmateenstant yk kgm?s~2K-1 _| 
gra: I x | 
Plank’s constant and Angular js = kgms?s~? ML?T-1! Gravitational constant Nm?*kg~2 kg-)m3s-2 +] 
Pressure, Stress, Modulus of B Cc A.s 
elasticity and Energy density Electric potential V =Jjc- kgm?s—3 4-1 
General gas constant and Molar RS a Ee | 
ohm =VA kgm?s~3,4-2 


specific heat 


Surface tension and spring constant 


Entropy, Heat capacity and 
Boltzman constant 
Resistance, Reactance of capacitor, 


kgm?*s~2 4-2 
ve Jo“1A7} = kgm?s 3A? 


| : aan ite |S peed 
reactance of inductor and impedence | __ A ft SS ee 
SOME IMPORTANT DERIVED QUANTITIES AND THEIR UNITS. ee ee 
PS | 
Plank’ constant mae 
J.s 
SS | 


eee 
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INIT 00 sas TE = UNIT 01 FORCE AND MOTION 
. SOME IMPORTANT PHYSICAL QUANTITIES 
S Value 
Quanule 
Time period of geostationary satellite zhour | FORCE AND MOTION 
Minimum height of geostationary satellite Cia 36000 km A | 
: 2 
Radius of geostationary satellite 42400 = ce | 
32 & 
Speed of sound (0° C) ig Doar : _ = 
macs 6.02 x 102% particles 4 . ie : ‘Eee : 
Avogadro’s number =23 jp Study of motion of objects is called mechanics. It is divided into two types. 
1.38 x 1077 J Gy Kinematics Gi) Dynasties 


—> | [7 
General gas constant 8.314 J/kg~*mo 


i. Kinematics: Study of motion of objects without referring the force. 


| 


=1p=1 
Specific heat of water Serer = ii, Dynamics: Study of motion of objects taking into consideration of force (the cause of 
Permittivity of free space ae 8.85 x 10 N™m motion) 
| -e | -1.6 x 107°C | : 
Charge on electron =T2 - Example: 
+ 1.Gp0805=C Total length of path followed by body is called distance. Consider an object moves ina 
32 10-%C Bessette 5 cnt ie ee aaa 
Charge on alps baa 9 x 10? Nm2c~2 : > It may be zero or positive but never negative. Sm 
Columb constant forfree space olumb constant for free space Pa dn X 10-7 Wom A F > Distance of a body in motion can never be zero. 
[ Permeability of fr redate aa re Varies 0.7V Example: (i) For one vibration distance = 4A 
Potential es aa - (ii)For one revolution distance = 27r 3m 
Potential barrier for Ge Ys TT Ty Seat Ratembe whee 
Speed of light in free space = 
Rest mass of photon | im, _| = " in position of a body from its initial position to find Position is called displacement 
Charge of photon ce | ao ‘i = Sad quantity and its direction is from initial to final position, 
: unit is meter 
lank command soe — 2 £8 —— 
Compton’s wavelength : Saal ie =7,—-7, . 
Radius of 1" orbit of hydrogen atom , - 


~ 


2.19 x 10° ms~ (Displacement = Final pulilion Vecioc=. 
ae Ss may be positive, negative or zero, 
rae? ; a a distance between initial and fi 
1.6606 x 107*’ kg ; pecoment is always as thane 
=31 = 00554 : Y moves in straight line its displac 
21x ee > and distance are equal. 
1.673 x 10727 kg = 1.007274 
1.675 x 10-27 kg = 1.0086650 
1.75 x 101? Ckg™* 
9.6 x 10’ Ckg™* 
Zero 31 
Infinite 


Velocity of electron in 1“ orbit of hydrogen 
Ground state energy of hydrogen 
Angular momentum of first orbit of hydrogen 
Unified atomic mass unit 

Mass of electron 

Mass of proton 

Mass of neutron 

e/m of electron 

e/m of proton 

e/m of neutron 

m/e of neutron 


Initial position vector) 


ed 


1 nal position. 


to distance. 
ement 


= 
& 


i 


Example: 


Consider an object moves ina 
closed path 


om 


Example: (i) For one vibration, displacement = 0 
(ii)For one revolution, displacement = 0 


ree 


positions g £4 
f * <Displacementé1Jz_bT 


Alc initi d 


3m 
. Total displacement = 0 
By AZHAR IQBAL 0336-70988" 
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UNIT 01 
Example: 


Find magnitude of displacement, if a body moves from d =, —# = (St + 7f) - (21+ 3)) 
= 31+4) 
|d| = /(3)? + (4)? = Sm 


point P(2, 3) toa point Q(5,7). 
(a) 4m (b) Sm (c) 7m 


Distance covered by a body in one second is 


called speed. 

> Itis scalar quantity and its SI unit is 
ms". 

> Itis always positive. 

> Speed of a moving object cannot be 
zero or negative. 

> The ratio of speed to magnitude of 
velocity of an object is always greater 
than one. 


(d) 17m 


total distance 
time 


Speed = 


Example: 


Consider an object moves in a closed path of radius 2m 


with time period 3.14 sec. then its speed is 
(a) 2ms" (b) 4ms" 


Rate of change of displacement of the body is 
called velocity. 
> Itis vector quantity. Its SI unit is ms. 
> It may be positive, negative and zero. 
> |V¥lis always less than or equal to speed. 
> For straight line motion in one direction 
|¥| = speed 


Average velocity: 


‘= Total displacement 
a Total time 


Example: 


velocity of the body will be: 


FORCE AND MOTION 


(c) 4nms” (d) zero 


(a)10ms~ —(b) 20ms-!_ (©) 30ms~!¥_—(d) 40ms™ 


a eC 


Solution: 


Motion 


Speed of electro 
magnetic waves 


Speed 


3 x 108 ms~ 


Speed of Earth around 
the sun 


Speed of moon around 
the earth 

Speed of sound in air 
(0°C) 


Speed of running 
cheetah 


2.96 x 10* ms 


1x 103 ms“! 


Solution: 
Total distance _ 2nr 
SF Sits Time T 
2x3.14x2 -| ; 
———— = 4ms 
3.14 


Example: 
Consider an object move from 
one end to other end of diameter 
ofa circle of radius 1m in 5sec 

then 


Total displacement 
_ ees 
A Total time 


; A a ate 
If a body covers 100m displacement in 4sec and | Solution: Vay = 747, 
then it covers 200m displacement in 6sec. The average} — 100+200 _ 300 _ 30ms7! 


4+6 10 


By AZHAR TQBAL0336-70988% 


Uniform Velocity, 


If body covers equal dis 
Hime then it is moving wi 


FORCE AND MOTION 


vyli+v2t 
=- 1 


ii, | When different velocities and time are given: Vay = ~~, (put d=vt) 
i*+f2 


vyly+v2e 


Example: If a body is moving with velocity 60ms~* for 1* | Solution: v,, = 
hour and 30ms~ for next two hours. Then its average 
velocity of the body will be: = 
(a) 30kmh-'v (b) 60kmh-! (c) 90kmh=! (d) 120kmhAM! 


Cy+t2 


(60)(1)+(30)(2) 
142 


= 30kmh" 


iii. If velocities are given and time internals are equal (t, = t,): 


Example: If a car is moving a velocity 20 ms! for |” half 
hour and with velocity 30ms~ for next half hour. Then its 
average velocity of the body will be: 

(a)12.5ms—' _ (b) 25ms~!¥_ (c)50ms—! (d) 60ms~! 


Solution: v,, = 


_20+30 _ 


iv. When different velocities and displacements are given: v,, = (dy +d2)viv2 
dyvz+dzv, 


lp Sa If a velocity of a body is 2ms— for 100m | Solution: v,. = “¢22¥1% 
displacement and 4ms~! for next 400m displacement. Then ea 
average velocity of the body will be: 


(b) 3.3ms“!¥ (c)6ms~! (d) 6.3ms~} 


div2+d2v, 
_ _(100+400)x2x4 


(a) 3ms~} (100 x4)+(400 x2) 


= 3.3ms— 


v. 


If displacement are equal (d, = d,). = 2¥1¥2 


Vav x. vy+v2 

ple: If body covers first half di i 

. a is isplacement with | Solution: = 2172 
velocity 10ms~! and next half displacement with velocity ca. ii 


20ms-! Then its av i 40) 
° erage velocity of wi . 2x10x 
( ) : 1 ) the body will be: = — — * 


(b) 15ms~! (c) 20.5ms-! (d) Oms—! 
= 13.3ms—! 


placements in equal intervals of [7 YRS Zh. srr 
th uniform velocity. If body is moving with uniform 
velocity then instantaneous and 
average velocity are equal. 
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Velocity of body at any particular instant of time is called SAE pe lh Acceleration 


7 wee ~4d , . Ae SE g wv. / 
instantaneous velocity. OR limiting value of [> as time interva Seb 225 Fwd 


At approaches to zero. 


Ad 


= lim 
at—0 At 


Vins 


Acceleration: 


Rate of change of velocity of a body is called acceleration. 


2 


It is vector quantity and its SI unit ms~ 
Its direction is always along the direction of force. 

It may or may not be in the direction of velocity. 

Acceleration is positive and parallel to velocity when velocity of body increases. 
Accelerations is negative and anti-parallel to velocity when velocity of body decreases. 
Acceleration is zero when velocity of the body is constant. B 

Acceleration is perpendicular to velocity when speed of 

the body is constant and only its direction is changing. 

Example: Centripetal acceleration is perpendicular to velocity. 


VVVVVV'V 


Body is moving with uniform acceleration when its velocity changes equally in equal 
intervals of time. 
Some important graph for uniform acceleration are shown in figure below 


Acceleration, change in 
velocity, force and impulse are 
always in same direction 


Acceleration is not zero when 
either magnitude or direction 
of velocity changes 
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DISPLACEMENT-TIME GRAPH: 
> Graph which illustrates the variation in displacement 
> Its slope represents the velocity 


So 


with time 


me Important Examples of Displacement- Time Gra h 


Velocity Slope Acceleration 


Zero Zero 
es * 


t 
d 
Increasi 
sing Increasing Pp 3 
- OSitive 
t 
d 
Decreasi 
i 
ng Decreasing 
t 


First decreasing 
then increases 


Negative 


First decreasing then 
increases 


Negative and constant 


Negative and 
Negative and constant 


making ang| of tw 
i 3 om v ~ ; 
Fatio between their Ble 30° and 60° with ag, ©vINg | Solution: 2 — fan 30 
(a) I:vz Velocities will be Xts then the v2 tan 60 * 
3: (e) 1:3 WI 
“Vrs 


B 
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UNIT 01 UNIT 01 FORCE AND MOTION ne a Pcie 
F Example !: Solution: 
wu iats sity of the variation in velocity of the body The total distance > displacement covered from the distance = is area of i es 
> Graph which illustrates the variation in velocity © Pee vis : -—e a : nee cae 
with time. : | 
> Slopeof v-t graph = acceleration. 


> Areaunderv—l graph = distance covered. 


1 
Some Important Exam les of Velocity- Time Graph ‘ 


(Distance is always positive) 


; =< a = 
: : Acceleration -ve disp displacement = 5 (4)(10) 
Velocity Slope (a) 50m, 50m (b) 50m, 30m ; 
(c) 30m, 50m (d) 50m, zero 7 (2)(20) + 5 (4)(10) = 30 
Example 2: Solution: 
If v-t graph for a body is shown in the figure below Si> S2> S; 


displacement is maximum for 


Positive and constant Positive and constant 


UW tw Areag Li) 


(€ x04 5% Displacement £ 


Increasing 


@3> a> a; 
t—> 
: (a)1 LIS? wt3 slope fin 
Increasing Positive and Positive and increasing (cy3 (b) 2 C7 wt sloped i U7) 
> : (d) same for all 
(v, = 0) increasing ee 
wor IS accel 

Example 3: zs celeration 


Positive and 


If'v-t graph for two bodies is shown in the figure below —onee: 
Increasing 


then the ratio between their accelerations will be 


Positive and decreasing 


@; _ Tan 30° 
(vy; = 0) decreasing v a a2 a 45° 
30° = @) = —_ 
Fesipeseses “— 1) “3 
phen Sptaeen Negative and constant Negative and constant : (b) 1: ¥3 


in opposite 
direction 
(v, #9) 


(c) 3:1 (d) V3:1 


“a: t 
Increasing Positive and constan 


(v; + 0) 


Positive and constant 


<A Suantity SSt3 x1: distance 2) 


CA" Equation 2 £ 


SS _  t— 
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UNIT 01 


Example: 
Ifa car accelerates uniformly from rest to a velocity 1Oms” 


FORCE AND MOTION ayan Publisher 
UNIT 01 


Solution: 


FORCE AND MOTION 


‘ ; vp = Vj tat 
in 50 sec. Then the acceleration of the car is wea) x00 
(a) 5 ms"! (b) 0.2 ms* a = t= = 0.2ms" 
(c) 0.2 ms" (d) -0.2ms* 


» When body starts from rest or falls freely or 


2nd Equation: 


ty Gi x5 s= “final velocity” =) dropped or is released then v, = 0 g =10ms~* 


1 2 
S=vit+=at 


2 (yA 2" Equation LLLSe# Squantity » When body is thrown v; # 0 
5 > a=g9 =98m/s* = 10m/s? 
Example: ion:S = v,t +=at? i 
J . Solution:S = vit +> at Relation between final Relation between fi 
A ball is thrown vertically upward from a 100m high tower he Sik +4(-10) 2 velocity and time valine ce . inal Relation between height 
with velocity Sms"!.The time taken by the ball to reach the SAA? elocity and height and time 7 
ground will be -20=t-rP 1-t-20=0 
5 
(a) 4s ()>s 2-5t+41-20 = 0 
(c) 8s (d) 10s 


t(t-5)+4(t-5) = 0 
t-5=0 andt+4=0 


t= Ssec 


ty Es 


ees ZL E# oppositeL initial veloci 


Fre f fe al S ‘quantity. ( Gxt. “time” —2) 
(uA i13 Equation 2 


Example: Solution: 

Ifa car moving with velocity 10ms” is brought to rest in 25m 2as = ve - vi? 

distance then acceleration of the car will be 2a x 25 = (0)? — (10)? 

(a) 5 ms® (b) 0.5 ms” a =—0.5 ms 

(c) 0.2 ms* (d) -0.5 ms™ Ifa ball fal 
: ig hate one only applicable for linear motion _¢ uniform acceleration. 1 0 seconds “age from a height “h” aoe Solution: 

ote:-Quantities opposite to initial velocity are taken negative. For example when body !s height “2h” witb ime taken by the ball falling ¢ 8round in | since ¢ « Vk 
thrown upward then acceleration due to gravity is taken negative. (a) 5 sec is Streely from | hen heigh 
(c) 14 see (b) 7 sec Sht becomes two time 


(7 then time will become V2 times 
t=V2 x 10 = 14sec 
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UNIT 01 ; 
n time t: 


Distance covere di 


1 2 
=-gt 
Ss 79 


: 


Example 
The distance covered by a freely falling body 


a uae covered by a freely falling body 


in 3 second is | 


(b) 15m 
: (a) Sm 
‘ 45m 
Poneuens (b) 15m (c) 20m . A 
(a) 5m 45 Solution: S=10n = 
(c) 20m (d) 45m =10x3-5=20m 


Solution: § = 5t?=5x 9 = 45m 


“os y 
£ ont ndependent Ss of he 
If air friction Is 1 nored then moth St of mass t bod For 
ni 2KE nd ke are dropped from same height they 
example if two bodies of mass kga 4kgar 


will reach the ground in same time, with same velocity and same acceleration. 


—— 


b= —10 ms~? 


> At maximum height vy = 0. 
Sevdaf1om 


on Stee 7) 
> a=-g= -9.85 = 


= —10m/s* 


Maximum height 
lime of Flight ntutneil 


yoht: 
Time to reach maximum heigh cu Vie “2gh 


1 2 
S=vit— zg 


For time of flight S = 0 


v= yt at At max. height vy = 0 


At max. height v, = 0 


Displacement Time Graph 


4 P pa 
Be 3 
gi y 2 4 Time 
$ -20 
oa 
4 
2 Time 
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NEWTON’S LAWS OF MOTION 


Nobody moves or comes to 


> Sir Isaac Newton published his three laws of motion ar 
rest ise 


in 1687 in his book ‘principia’ 
> Newton's laws are empirical laws (Abu-Ali- Sena) 
> Newton’s laws are not applicable for sub-atomic 
particles and motion with speed approaching to speed of light 
| 
A body at rest will remain at rest and a body moving with uniform velocity, continue 
its motion unless acted upon by some unbalanced external force. 
> It gives the qualitative definition of force 
>. Itis also known as law of inertia. 
> Property of body tending to maintain its state ‘ 
of rest or uniform motion is called inertia. 
> Mass of a body is quantitative measure of its inertia 
Example: 
> Aperson standing in a bus falls backward due to 
inertia when bus suddenly starts moving. 


A measurement of mass 
independent of gravity. When 
two masses are equal the rod 


> A person standing in a moving bus move forward will rotate without wobble about 
due to inertia when brakes of the bus is applied its center 
suddenly. 


Inertial Frame of reference: 


A frame of reference in which Newton’s 1" 
> Non- accelerated frame (¥ = constant) i 
Example: A car moving with uniform velocity. 


law of motion valid. 
S inertial frame, 


In thrill machine rides at amusement 
parks there may be an acceleration of 


3g or more Without head rest this 
large acceleration may cause 


If both magnitude and direction of velocity are 
Not changing then frame of reference is ‘inertial’ 


serious 
neck injury due to inertial effects. 


A frame of reference in which Ne 


wton’s 1" ] 
> Accelerated frame 


aw of motion not valid. 
(V# constant) is no 


N-inertial frame. 


‘Tf either Magnitude and directi 
changing then frame of referen 


on of velocity are 
ce 1s ‘Non-Inertial’ 


SS ?F— 
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UNIT 01 FORCE AND MOTION 
roduces an acceleration in its own direction. This 


A force applied on a body p . 
ian is directly proportional to applied force and inversely proportional to mass of the 


body. ‘ 
ax-> [F=ma_| 
m 


> Gives the definition of mass. 


No force is needed to continue the 
motion of the object 


e Force is only needed to change the 
motion (velocity) of the object. 


> Direction of acceleration is always 


along the direction of force . 


= Velocity Change apyaianae 
i SY e Direction of velocity remains 
Force is parallel to velocity : ea 
e |Vlor speed decreases. 


Force is anti-parallel e Direction of velocity remains 


velocity same! 


i e |¥jor speed remains constant. 
is perpe! to 
ete vee e Only direction of velocity change. 


velocity 


i and direction of 
Force acts at some angle with Both magnitude 
locity ; velocity changes. 
velocity 


“Every action has equal and opposite reaction”. (F —F ) 
Action and reaction always act on different bodies. 
3" law forces always exist in pairs. 

he two bodies. 


Throwing a package from a boat 
causes the boat to move backward 
( Newton’s third law ) 


. 


> 
> According to S- 
> Action and reaction act on the line joining t 
> Action and reaction never balance each other. 
Example: Swimming is an example of Newton’s seo law of motion 
(a) first (b) second (c) third ¥ 


(d) all of these 


> The moving object possess a quality by virtue of which it exerts 


tries to stop it. Quality was called quantity of moti 


called linear momentum. a 
> Product of mass of body and its velocity is called momentum. p=m 
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a force on anything that 
on of the body by Newton. Now it is 
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UNIT 01 FORCE AND MOTION 
> Itis vector quantity and its direction is along the direction of velocity. 
> Its Sl unit kgms~ or N.s 


e If two bodies have same mass then p « v. The body moving faster will have larger 
momentum and vice versa. 
° If two bodies are moving with same speed then p « m and heavier body will have 


larger momentum and vice versa 


° If two bodies are moving with same momentum then v « ~ and lighter body is 
= ) 


moving faster and vice versa. 
> KE and momentum are related as [ne-Z | or p= y2m(K.E) 


For same/constant 


For same/consti ‘ 
Stant mass For same/constant K.E 


momentum 


aw in terms of momentum 
« 
rate 
Time of change of momentum of a body” is equal to applied force. 


Ap 
ott fi | = 
> This is th L 


€ most general form of Newton’s 2™ 
bthe ton’s 2" law of moti 
> Force is directly proportional to ch Ay 
> Force is inverse] 
Examples: 


ange in momentum of the body 
¥ Proportional to time of impact ’ 


| a bear dow 
rubber bullet of 
for lead bullet is 


ay 
pact 


: n Lead bullet is more effective 
vee momentum because time of im 
smal ] and it will exert greater force 
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Product of force and small interval of time (t) is called impulse. 


> 
> Impulse = Fxt me | 
> it is vector quantity and its direction is along the direction of force. 
Wi -1 1 
> Its SI unit is kgms~* or N.s. : 
> Impulse and momentum have same units Moving bodies may or may met have paeele 
e _ If body is moving W 
> Impulse = change in momentum of the () ahaa eh ties a. : 
es (ii). If body is moving with variable 
velocity its momentum changes and 
Rx mie— mi | it will have impulse. 
If body accelerates If body brought 
s to rest 
oS lake required to stop a body moving with a from rest — 
ge force required to ’ 
s “F’. The req i 


velocity v in a time U1 


stop the same body in same time if it is moving with 


velocity 2v is 
(a) F (b) 2FY (c) 4F (d) F/2 
i i to impulse. 
> Area under force-time graph is equal to imp ee | 
i -t is 
peaoh berween force and time for whic fore acts on the apenas 2 fit soa 
body i shown in the figure below. The change in the yest hange 
omentum 
momentum of the body is mi : ; 
100 Ap == base X height 
100 zs 
fe . Ap = 503 x 100 
01» A Ap = 15 N.sec 


(a) 15 N- sec ¥ (b) 150 N- sec (c) 300 N-sec (d) zero 


OF CONSERVATION OF MOMENTUM 


m then system is called isolated system. 


LAW 


> Ifno external force acts on the syste 
of isolated system remains constant. 


[ Total linear momentum 
op _ = ant 
If Fox: = 0 then = = 0 or p = const 
onserved) 


(Both magnitude and direction of linear momentum are ¢ 
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> If masses m; and m) are moving with velocities ¥; and Vz before the collision and with 


velocities ¥; and ¥, after the collision then 


| ‘ 
mV, + mzVz = m,V, + m2zVz 


When a fighter plane chasing another opens fire is speed and momentum decreases 
LU When pursued plane returns the fire its speed and momentum increases 


Special Case: 


If total initial momentum is zero. Then total final momentum is also zero 


Example 1: Spring is compressed between 
two masses p; = 0, when spring is released 


“al 5050 a+ 


Example 2: Consider a bomb of mass 4kg 
initially at rest explodes into two pieces of 
masses lkg and 3kg as shown in the figure 
below 


(Both masses will have equal and 
opposite momentum) 


(ii) =mv>v«— 


m 
(Lighter body will move faster) 


{Lighter body will move faster) 
Example: what is ratio between the 
magnitude of their velocities 

(a)1:-1 (b)1:3 (c)3:1“ (a) 1:1 


@ BP, =-B, (Both masses will have 
equal and opposite momentum) 


Example: what is ratio between the 
Magnitude of their momentum 
(a)1: -1 (b)1: 3 (c)3:1  (d) 1: 1v 


(iii) K.E == =>KEx2 
~ m 


(Lighter body will have greater K.E) 


Example: what is ratio between their kinetic 


energies? 


(a)l: -1 (b)1:3 (c)3:1¥  (d) 1:1 


Example 3: Consider a nucleus at rest 


undergoes an alpha decay as shown in the 
figure 


(i) Pi =—p, 
(Both nucleus and alpha particle will 
have equal and Opposite momentum) 
(ii) P=mvsva«lt 
: = 
(alpha particle will move faster due 
to smaller mass) 


=m m 
(alpha particle will have greater K.E 
due to smaller mass) 
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UNIT 01 FORCE AND MOTION 
aia a —_ - a | hel dl cai ee  - *«§ 
ollision > Relative velocities before and 
- aft isi , = 
SiSeliien, er the — have same magnitude but opposite 


If two bodies collide with eachother and after the c 
|} they move together then their common velocity after the 


> Magnitudes of relative veloci 
elative velocity of approach is equal to magnitude of relative velocity 


of separation. 
> Velocities after the collisions are 


} collision is as 


mV} + m?2V2 
v= 
m, + m2 


_ 2myvy, , (mz —m))vz 


my, +m, 


Solution: 
m,V, + ™M2V2 


v= 
m, + ™2 


Example: 
A 2500 kg truck moving with velocity 21ms" collides with a 


mass 1000 kg. The truck and car move 
2500 x 21 + 1000 x 0 


stationary car of 
together after the impact with common velocity 
r, -} = ———. ann.” 
(a) 5 ms" (b) 15 ms ‘ 2 2500 + 1000 Four Special Cases 
(c) 10 ms (d) 20 ms y=15ms" 
When two bodies of equal mass 
collide with each other they exchange ‘is7ms" v.=5ms" v=5ms* V2=7ms? 
their velocities after collision. wo @— w— @— 


M=m 
After Collision 


“ta 


After Collision 


e system is conserved is called elastic collision. 
Before Collision 


V:=7ms* V,=0 


Before Collision 


> Acollision in which total KE of th 
> A bouncing ball will rebound to its original height. 
nverted into other forms of energy such as sound 
and 


> During elastic collision none of K.E is co 
energy, heat energy etc. 
When a moving ball collides with a 


stationary ball of equal mass they 
exchange their velocities after 
collision. 


Case: 


s not conserved is called inelastic collision. 


> Acollision in which total K._E of the system i 
not rebound to its original height. 


> A bouncing ball will 


> KE is converted into other forms of energy. 
M=m 


} Note: 
Total Energy and momentum remain conserved in both 


V2=0 


Ww —— 
hen a moving lighter ball collides 


elastic and inelastic collisions. 
with i oe 
ee val initially at rest then | Y:=10 ms* 
piety ollision lighter ball moves 6 VimiOmed se 
with same velocity while 4 w 


heavier ball will remain at rest 
m< M 


ion collide wi 


-rotating balls moving in same direct 
Before Collision 


thout rotation then 
After Collision 


Consider two non 
collision they move along same line wi 


Wh i 

“ehh heavier ball collides 

ey ter ball initially at rest then 

“reg e collision velocity of heavier 

oc. ~~ Same while lighter ball 
¢ with d i 

aa ‘as louble velocity of 


(If any three velocities are given you can find the fourth) 
, ‘ M» m . 
BN MDCAT PREP BOOK] 0 By AZHAR TQBAL0336-709889 ——k—x=; @-—— —_ 
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After Collision 


Before Collision 


Before Collision After Collisio 
ollision 
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Solution: V:=0 


ie: ty of 9 ms” collides , (m= mi 
i Jing with a velocity of 9 ms” ce = es | 
AE I g which is initially at m, +m 


: ss 140 
elastically with another ball of mass 1 ose y ay 


Il be respectively? 


rest. Then after collision their velocities Wi Woche 877 
1 3ms',6ms" 2mV1 
(a) 3 ms” -6 ms" (b)- a 3ms"! Vie m, +m 
6 ms" -3ms" er 70x9 “1 
© ; y,, = 2D = 6ms 
2 ~~ 70+140 
Solution: V2=0 


, Gm —™2)V1 
SS TMS 


B ae 
Example: If ball is moving with velocity of 20 ms collides: = Sm 
: pass stationary 8kg steel ball. Then after collision their 1 
elastically a } 


‘ <iy 
velocities will be respect ely? 


(b) 10 ms” , 10ms" i 
(d) -10ms" , 10ms 


' (100—8000)20 _ 19.5 ms”! 
Vi = ~100+8000 


2m,V, 
——————— 
™m, +m 


+l 
1 _ 2x100%20 _ 9 Sms 
V2 = 700+8000 


(a) 0 ms 20 ms" 
(c) -20ms" ,Oms” 


: : ith 
Consider water is flowing through a horizontal e * 
velocity v strikes a wall normally and comes to 


ater is given as 
Force exerted by the wall me oat - rs 


F= t 
—mv 
Cc 


ie 


wall is given as 
Force exerted by the ak yr giv 


t 


acceleration due to gravity 


: body under constant 
“Two dimensional motion of 4 - 
ip is called projectile motion”. 


SOME IMPORTANT FEATURES: ~% a 
> Throughout the motion the acceleration is constant 


cally 


(a =g) and directed verti 


94 
downward. By AZHAR TQBAL0336-70988 


Vertical Motion: 


UNIT 01 FORCE AND MOTION 
> Vertical components of velocity continuously changes with time. 
> Horizontal component of the velocity always remains constant 
> Horizontal component of acceleration remains zero 
» For short range the trajectory or path of projectile is parabola. 
» For long range the trajectory or path of projectile is elliptical. 


Zayan Publisher 


V,= constant 
t vy increases downward 


=> Vs 
My 9] = 


If a body is projected in horizontal direction with 
velocity vx. 

> It moves forward due to inertia 

» It moves downward due to gravity 
Example: A bomber moving in horizontal direction 
drops a bomb when it is just above its target but he 
misses the target due to 
(a) horizontal velocity (b) inertia 
(c) gravity (d) both a and bv 


Horizontal Motion: 

> If air friction is ignored then force along X-axis 
remains zero: F, = 0 

> Horizontal component of acceleration is always 
zero.a, = 0 

> Horizontal component of velocity remains 
constant ( horizontal component of velocity is 
same at all the points ) 


Initially y-component of velocity is 


zero then increases linearly with time 


> Force along y-axis: Fy, =mg 


> Accelerati axis 
ation along y-axis: ay=g 


> Initial vertical Velocity is zero and it increases 
with time. 

> Vertical final velocity; 
OR 


{ . aay | n=fee | 
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UNIT 01 FORCE AND MOTIO | a 
; 
> Resultant acceleration: a = [az +az= J0+g*=9 


> Resultant velocity: v = he +vi = /vi + g*t* =y v2 + 2gh f 


Case-2: 
Consider Body is projected at an angle “@”with the 
horizontal and initial velocity v, 

> 6 is known as angle of projection 

> vy, is known as velocity of projection 

> horizontal component of velocity remains 


$$ ___<SREEANOMOTION 
avan Publisher 


(Angle between velocity & acceleration: 

Angle between velocity and acceleration of 

projectile is maximum at point of projection 

> Angle between velocity 
decreases with time 


— 


v,= constant 


and acceleré 
v, decreases upward eleration 


vy increases downward > At maximum height velocity and 
are perpendicular to each other. 
At the point where the body hits the ground the 


angle between veloci 
ak ocity and accelerati i 
minimum. eration is 


\t max height 


> Y-component of velocity = 0. 
: x Velocity is minimum and y = v,cos@ 
Angle between velocity and acceleration is 90°, 


acceleration | 


- Vv ~- 
Vv v eV 


W 5 v 
HM Vv 
“D 
Vig 8 
: 


f 
f 
. 8 


constant 
> vertical component of velocity vary with time 
Example: A ballistic missile fired from a certain 
distance at a certain angle. 


i?) 


Horizontal component of velocity 
remains constant throughout the 
motion 


Horizontal motion: 
If air friction is ignored then. 

> Horizontal initial velocity: Vix = v,cos® 
> Horizontal force: F, = 0 

> Horizontal acceleration: a, = 0 

> Horizontal final velocity: 


Vex = Vix = v,cos® 


. PON initial velocity a 
> Resultant acceleration: a = [az +az = j0+(-g)* =T > If two bodies are Beane angle of projection and acceleration d 
at same angle then ue to gravity. 
Resultant velocity: v = Vps - Vjy = ,/(v,cos®)?+(v,sin® — gt)? 4 H«v? and ( » we 
V If two bodies are projected w; B38 
At maximum height the y-component of ected with same speed then 


Vertical motion: 
> Vertical Force: Fy = —mg 
> Vertical acceleration: dy = —9 
> Vertical initial velocity: Vy = vsin® 
> Vertical Final velocity: 
Vy = visin® — gt 
> Vertical component of velocity decreases in 
upward motion and increases in downward 
motion 
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is zero but velocity is not zero 


veloct H«sin?@ and (= J sine) 
> 


- 42 sinte 
is largest when body is projected verti aa 


cally upward (9 = 90°) and H,,., =“ 
— 
29 


=" = 


= 


Seok eight nee FL 90° 


Angle 
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Frime of Flight, 


> Time taken by projectile from its point of projection to 
is called time of flight. 


the point where it hit the ground 


2v,sin@ 
= it 
of projection and acceleration due to gravity. 


Bat 


> Itdepends upon initial velocity, angle re (s a 
> Iftwo bodies are projected at same angle then ¢ | ria 
a 


t 


ino (31 = 2241), 
> Iftwo bodies are projected with same speed then t x sin@ {> = cing, a 


= 90° t= 
> Itis largest when body is projected vertically upward (@ = 90°) and tax F 
is ) : 


Note 
i reach maximum height is : — a 
bes wet cuting vlig |Body 6x /£90 ' gle 


g 


Maximum distance covered by projectile in horizontal 
direction is called range 


lepends upon initial velocity, angle of 
‘ ea and acceleration due to gravity. 


> Iftwo bodies are projected with same speed then 


UNIT 01 FORCE AND MOTION Zayan Publisher 
| tclation between maximum height and range: 
j 1 
| H= 3 Reane 
ne = = Rmax (For maximum range 8 = 45°and tan45° = 1) 
>» For@ = 76° maximum height and range are equal. 

Example: Solution: 

The trajectory of a ball thrown at an angle of 45° is shown in the i ay tand 

figure below. The maximum height reached by the ball is 4 


L\ 
+—— 100m ——> 
(a) 100m (b) 200m 
(c) 400m (d) 25m 
Example: 
The range of projectile will be four times the height of projectile at 
an angle of 
(a) 25° (b) 45°v (c) 76° (d) 82° 
Example: 


If the ga of projectile and height of projectile are related 
asR = a then angle of Projection will be 


(a) 30° (b) 45° (c) 60°v Ye 
(d) 76 
Ry se) 
in2@ and (= ~ 3in20 celati I 
Ras R,  sin20, Relation between maximum height and time of flight: 
. . e angle then _ —— 
> If bodies are projected at sam - nu) L. oye Toefl 
Rav? and (b= % rerio Example: 
ae 6x | : 
Fn i6 trange &* | If'the ratio between time of f); 
saainas:teemsstntist tion body ja 1c ga aa : n ume of flight of two different bodies is 2-3 the 
>> Range of projectile is ee the ratio between their maximum height will be . 
projected at 45° and Rmax = — ie 


Note: For some of initial speed. angle of , hill for 
hich 6, + 62 = 90", Horizontal ranges are equal. 
sae At 30° and 60° horizontal ranges are equal. 


(b) 4:94 


(c) V2: v3 (d) 1:1 


1 
— ri x 100 x tan45 


H= 25m 
Solution: 
H ==R tan@ 


1 
H =2x 4H tan@ 
tan@ = 1or@ = 45° 


Solution: 

H =-Rtano 
1 4H 

H =—x— tango 
4 V3 


tan@ = V3 


Solution: 

H «¢2 

Ratio between height 
is determined by 
taking square of the 
ratio between time 


94 4 
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FORCE AND MOTION 


Solution: 
py SY 
H= sat 


UNIT 01 
Example: 

If time of flig 
reached by projectile is 


UNIT 02 WORK AND ENERGY Vavan Publisher 


WORK AND ENERGY 


ht of a projectile is four seconds the maximum height 


1 
H = 5x 10x (4)? 


(a) 10m (o)20m~” = (c) 40m oe H = 20m 


WORK DONE ‘ONS’ nv = 
Relation between Range and Time of flight: DONE BY CONSTANT FORCE 


“The product of magnitude of displacement and E 
— component of force in the direction of disph A 
i ; Placement : 
R tand gt is called work done on the body.” aot 


it Solution: ‘ » Work is scalar quantity and its unit is Joule «ss °777* spas s ee S Drees 
Example: art Feosé PL IPIY 
Trajectory of a body is shown in the figure below. What is its time of | R tand= gt? cos 
flight? 80 x Tan45 > Incgs system unit of work is erg. W = (Fcos@)(d) 
1 = 10-7 
t? =16 oN RRS OE 
80m a body is moving under the action of . *W=displacement(component 
(a) 4sec (b) 8sec (c) 16 sec (d) V8sec shown in the figure below then the constants force as | of force parallel to displacement) 
work done on the body is i = Fd sing iF sin@ 
' 
Ballistic Flight) (a)FdCos@ —(b) Fd Sino —— 
Ballistic flight is that in which projectile is given an initial push and then allowed to move freely (c)FdTan@ (d)- Fd Cosé 
: : ‘ , 
due to inertia and under action of gravity. Ervaibse: 
Ballistic Missile: At what an : Solution: 
istic missil work is d gle between force and displacement more smaller th 
The unpowered and unguided missile is called ballistic missile. 4 lone. €r the angle, larger the value of 
> The ballistic missiles are useful only for short ranges. ‘ ms (a) ol V4 (b) 40° “ Cosd 
> Powered and remote controlled guided missiles are used for long ranges an grea (c) 60 (d) 80° ork will be maximum when angle 
precision. Example: is smallest 
Ballistic Trajectory: At what an Solution: 
work done is i "ween force and displacement the . Sine 

The path followed by ballistic missile is called ballistic trajectory. , = oo n the body is just 50% of inactidiem work " ne value of Cos60°= 12 
If we consider earth as a flat surface, the shape of trajectory is parabolic and its range 1s snort. ‘oe (b) 45° nee work done is 50% when 
If we consider earth spherical, the shape of trajectory is elliptical. (d) 90° 0= 60 


If the an 
gle between fi ere 
(@)positive v ; rea sPlacement of the body 


b) maximum x ‘ 1s 30° then work done will be 
94 (c) negative (d) mj 
By AZHAR TQBAL0336-70988 d) minimum 
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WORK AND ENERGY 


UNIT 02 . 


If the angle between force and displacement is greater than 90° then work is negative, 


(Work done by friction is always negative) . 


Example: Solution: 

Ifa body is moving under the action of constant force as_} Since the angle between force and 
shown in the figure below then the work done on the displacement is greater than 90°. 
body is F Hence work done will be negative. 
(a) positive (b) negative” j 


(c) maximum (d) minimum 


1. Ifthe angle between force and displacement is 90° then work is zero. 
Solution: 


Example: . 
Work done by magnetic force on a moving charge in a Magnetic force on a moving charge is 
magnetic field is always always perpendicular to velocity or 


(a) positive (b) negative (c) zero¥ (d) none of these | displacement. 


! Work done by centripetal force is always 

zero because force is always 

Perpendicular to velocity or 

displacement of the body. 
W = Fdcos90° 

=0 


2. If the body covers no displacement then work is zero. 


Example: ef f 
Work done by a man pushing the rigid wall is zero because 
(a) force is zero (b)¥ displacement Is zero 


i dicular 
¢) force and displacement are parallel (d) force and displacement are perpen 
y If force ales on the body is zero (body is moving with uniform velocity or speed) then 


work done on it is zero 

Example: Solution: 

If a car is moving with uniform velocity then | Work done by Engine = Fdcos0® = +F4. 4 
work done on the car by Engine ,Friction and | Work done by Friction = Fdcos180° = -F¢ 
net force is respectively Net work done = 0 

(a) positive negative, positive (As car is moving with uniform ve 
(b) positive , negative, negative = Fic RO) 

(c) positive , negative, zero¥ a=0 nl J 
(d) positive , zero, positive 


locity so 


098894 
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Ww P 
ork done in term of rectangular components 


W=F.d= (F.dy + F,dy + F,d,) 


Example: 


Solution: 


Ifa force F = 4i + 67 displaces the body from point 

p(2,3) toa point Q(5, —2) then what be work done 
(a)9J (b) -9J c 
(c) 18J (d) -18J 


d =i, -7, 
= (St — 2j) — (21 + 39) = 31-5) 
W = F.d = (47 + 6). (3t-5)) 
= (4)(3) + (6)(—5) = -18) 


Area under force displ 


acement graph is equal to work done. 
Area of rectangle = length x width 
= (F cos @ ) (d) 

= Fdcos@ 

= work done 


Example: 

The graph between di Solution: 
the ics ion we displacement and component of force in Bigs 

* of displacement for a body is shown in the Pye tote aces 

ini ii low. F Cos0 W = (10 x 2)—(2x 5) 

: ork done on the body is 10 +(2 x 5) 

a) 205 (b) 30 Wm 20-5 

: 10 +10 

(c) 40) 1 


(d) 50) 


MOst cases Orce Is not cons 
i f s 
t constant 2 b Vv b 
. throughout the dis lacement utit ts variabl 
In : f S Variable 
(i) In Stretching a Sprin 
Example: Force = displacem 


in the figure below 
~W 
(a) 7.5) ork do: 


g- Work is done by variable force 
ent graph for a body is shown 


ne on the body is Solution: 


(b) 15] FO) W = area of triangle 
(c) 750, fee 
q (d) 1500) 59 atiaaee 


W=75) 
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UNIT 02 WORK AND ENERGY 


(ii) A rocket moving away from earth. Work is done by variable force (F« 4). 


(iii) Two positive point charges are brought closer to each other. Work is done by variable 


force (F « =). 
To calculate work done by variable force t 
I. we divide the path into smal! intervals so t 
remains constant then we calculate work done d 
W, = F.dd; = F,Ad;cos@; then 
W, = Liza F,Ad,cos8; 
graph between force and 


here are two methods. 
hat in each interval force approximately 
uring each interval by using relation 


Il. We plot a displacement and 


W, = Total area under the graph. 
Solution: 


W = area of trapezium 
w= ue x 20 


Example: 


Force — displacement graph for a body is shown in the figure 


below. Work done on ¢ cg 
the body is 300 20 W =25 x 10 
(a) 50J ) 2005 a 

e w = 250) 
(c) 1503 (d) 250J 5 10 15 d(m) 


ATIONAL FORCE 


WORK DONE BY GRAVIT 


> Region or space around the earth in which its gravitational force acts on the body is 


called gravitational field. 
In the Gravitational Field: 
(i) If a body is displaced in horizontal 
direction, work done by gravity is zero. 
(ii) If body is displaced in upward direction then 
work done by gravity is negative 
(W = -—imgh). 
(iii) If body is displaced in downward direction 
then work done by gravity 1s positive 
(W = mgh) 


Solution: 
Since force of gravity 1s 
placement 


Example: 

A person holding a 10kg bag covers a displacement 
$m in horizontal direction. How much work is done by perpendicular to dis 
gravity Hence work is zero 


(a) 50J (d) zero 


(b) 500J (c) -500J 
By AZHAR IQBAL 7336-70988" 


UNIT 02 
WORK AND ENERGY 


(i) Work done by gravity is i 

y is inde 4 
of path followed. allie 
Along path]: 
Wan= Way + Wog=0 + ( 

—mgh) = — 

Along path2: a ‘ 
Was = Wac + Weg = (—mgh) +0 


1) Work done by Gravity i 
sravity in a 
path is zero —e 


Waveca = Wan + Woe + Wac + Wea 


Wanaca = 0 + (—mgh) + 0 + (+mgh) 


Along path3: 
Wag = —mg(total verical displacement) Wavaca = 0 
Was = —mgh 


Cc Path2 


—_ 


t 
| 


So Ses -2.J ; Path 1 


en 


<r 


conservative force. 


Examples; 


Gravitati r 
1onal force, electric f 
, electric force, elastic force. are con 
; Servative for 
ces. 


> Work 
ten ri ods: upon the path followed 
Closed path is not eque 
aeork done on aeroplan ep aaes 
ollowed by aero plane, | 


(Longer the p< 
§ path, larger the work). 


& hase ee 
by air friction jis not Zero in a 


arger the work done by air frictio closed path and longer the path 


n. 


Fricti ; 
ion, Viscou 
, S 
a force, Normal force, Tension, Ai : 
non-conservative forest » Air resistane 
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= 
“Energy possessed by a body due to its motion is called kinetic energy.” 
wae editariabbieie > Kinetic energy cannot be negative. 
“ hich w is bein, . : 
Rate at which or 8 d power of the body.” In terms of velocity In terms of momentum 
OR Work done by a body per unit time is called po 


> Average power: Totalwork _W 


= Uh = : 

Pay Total time t a a - E 

| m 

velocity. 
ity. Iti dot product of force and ve ) [ee =F 
> Itis a scalar quantity. It is equal to dot p | = = A». 
velocity 
Pp = F.% = FVcos@ a, 


And K.E «xm 


K.E « p? 
And K.E x = 


Vv v2 2 


att 2.-3 
> Its SI unit is watt (1W =Js~* =kgm's ) 


Note: 
Work done = Power X time 


? it of time = unit of work 
Unit of power X unit of ime un 
Ws oe kWh, MWh etc. are units of work or energy. 


Potential Energy Pp 
> Power is also measured in horse tie re a he pret 
is lifted to a height h 

> Ifa body of mass m is lifte 


> P.E Is always determin 


ed relative to some reference point where P 
chosen anywhere 


> Reference point can be “E is takemenere, 


rk done is equal to change in P.E 


If wo) 


If work done is equal to change 4 KE 
>mv3 —>mvy 
t 


; i 4 Examples: 
ur by an agency whose power ts one kilowatt. p 


mgh, — mgh, 
ee 
: t 


NOTE: 


P.E due to force of attraction is always negative 
P.E due to force of repulsion is always positive 


P= 


2 ; ° Gravitation; ts ier | 
ae Absol Sage aaah (if surface of earth is taken as a reference point ) 
° Solute gravitational P,E = — Mm 
i i trical energy. 

i i mercial unit of elec 
Kilowatt hour is the com 


(if reference Point is taken at infi 


r 
nity where force of gravity jc 
© Elastic PE = > kx? gravity is zero) 


© Electri 5) sty Ae eh i 
rical ical PE between two point charges = #4192 


r 


Capacity of a body to do work is called energy. 


P There are many p “ zy su h as K E I EE sound ener y heat ¢ gy, 
an ly eS of energ Cc > ’ £ , ner elect 


energy, chemical energy, solar energy etc. ; 
Mechanical energy can either be K.E or P.E 


Electrical P|E Stored in capacitor = “cy? 
2 
Magnetic PE 


° Ener sok te 
> BY Stored in ¢ ompressed or Stretched spr; 
| in 
> Itisascalar quantity 252) wie eee 
it is j = =kg ms” 
> Its SI unit is joule (1J =N.m ‘B 
> Work and energy have same units. “eg Tea aa36 709889 
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WORK AND ENERGY 
; Example: 
POTENTIAL ENERGY 
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ABSOLUTE 


Solution: 


: If 1000N force is required to stop a car moving with 1 
i rk done by gr avitational field in moving the object velocity 10ms"'then the force required to stop the car Ee = 3m : 
“Absolute P-E at any point v por ES. ce of gravity becomes zero.” in same distance when it is moving with velocity As ‘d’ and are same so 
frome poe kal From the center of earth is given as 20ms-'will be Fa p2 
o Absolute P.E at any distance r from fa) SOON iin. teem... 
(absolute P.E is always negative ) (c) 2000N (d) 4000N 4 times (4x 1000 = 4000N) 
is given as Example: Solution: 
© Absolute P.E on the surface of earth is § ‘ What is force required to accelerate an object of mass 1 ; 
by Ikg from rest to a velocity 4ms"'in a distance 10m piniany gd 
‘ : y height h from the surface of earth 1s given as (a) 0.4N TOE N ngrae ; 
o Ate pls increasing the height absolute P.E increases) (c)4.N (d) 8N 75x 1(4) 
P.E = =. Chyane pesca 
o Absolute P-E at the center of earth is zero. 


o Absolute P.E at infinity is zero. 


INTERCONVERSION OF K.E AND P.E 
Work done on a body is equal to change in its energy - If'a body of mass m falls under the 


action of gravity from a height A as shown in 


. the figure. P.E =mgh,K.E=0 
‘. pocitive then its energy increases. an Sb = 
> If work done on the body is ae its energy decreases. » Loss in P.E is equal to gain in K.E. total enerav = mah 
> If work done on the body ee |. nergy remains constant. » Total energy always remains constant. x 
> If work done on the body is zero then its ani 4 | 
Case 1: is zero If work is done by conservative a ap ening dow nward distance X B---4-.._._?-E =mg(h-x),K.£ = mgx 
<ervative ft Is Ze . 3 ‘librium . zi 
If work done by conservative CS while keeping the body in equility oss ‘ Fifi gx t total energy = mgh 
then P.E=0 and then K.E=0 | | Sie os inP-E =< x 100 h-x 
> Gain in K.E = 
and -E=mgx P.E = - 
= Emu,? —Fmv » % Gain in K.E =2 x 190 roa | | Beals 
OR Fd= 2 YF om is positive a | in el ae total enerav = mah 
> If work done on the body OR — > Gain in speed/velocity = J2gx 
then its K.E increases. ' W = mgh2 Velocity of object falling under orem 
> If work done on the body 1s negative > Ifwork done on the Av S Gain in K.E = loss in p E — : om 
then its K.E decreases. postive then its PLE increases. 
> If work done on the body is Zero > If work done on =f Ses > Zvi — vt) = mg(h, - h2) Mah, 
; j stant. ive then its P.E dec . I ; : . : h 
2) ale t thenv,; = 0 _ Ne the body is zero +3 height hy body is moving with velocity v, then at 4 
If body is accelerated from res f > If work done ont t height h, Nelocity ofthe body willbe QT 
Rasy then its P.E remains constant. f 
d=-—mv 
F Th 4 hy 
If body is brought to rest Vs = " | 
aga —Fmv? body falls from rest then v, =0 
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WORK AND ENERGY 


UNIT 02 


v «(hy — ha) 
v « Vvertical distance dis independent of mass of the body 


> Velocity only depends upon initial and final height an 


and path followed. 
> If body reaches the ground then h, =0 


VATION OF ENERGY ee 
" troyed. It can be transformed from one kind 
always remains constant. 


|} Energy cannot be des 
to another but total amount of energy 


a = Solution: 
Example: frictionless v= 2gh 
‘ down from a 
Two balls of different masses rolls do n which balls is Velocity only depends 


plane as shown in the figure below the: 
moving faster( QO 

(a) bigger ball (c)~ both are moving with same speed 
(b) smaller ball (d) depend upon path length 


upon height and is 
independent of mass of 
the body and path 
followed 


is thrown upward then 
> Loss in K.E = Gain in PE . 
Work done against the friction. 


If 


d then 
If body falls downwar 
Loss in P.E = Gain in K.E + Work done 


against the friction. 


Le ok pl +fd 
=mv* = mgh + f 
mgh == mv’ + fd 2 


fa 
> Gainin speed: v = /2 (9 i“) 
u he speed. 
Larger the mass, greater t 
sea the path length , smaller me KI 
Larger the friction , smaller the spee' 


Example: 


VV V 


Solution: 5. 
In presence of friction 
Two balls of different masses rues 
as shown in the figure below ¢ te ei 
4 © smaller the path . 


> larger the speed 


(c) both are moving with same speed 
(d) depend upon path length 


rolls down from a rough plane 
hen which balls is moving faster © 


(a) bigger ball” 
(b) smaller ball 


' 
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ROTATIONAL AND 
CIRCULAR MOTION 


Circular Motion: 
“Motion of a body moving in circular path or motion of a body whose distance 


rotation remains constant is called circular motion”. 


Examples: 
> Motion of satellites around the earth. 


from axis of 


» Motion of car moving on a circular track. 
> Motion of stone tied with a string, rotating in a circular path 


“Angle subtended at the center in small internal 


of time or angle AO which gives the change in 
angular position of a body is called angular displacement”. 
les: 


If body peves from point A to B on circular path then its angular displacement is A@ 

* P; 

: Note One radian is the angle 
‘ \ between two radii which cul 
: Vay off on the circumference an 


arc equal to radius 


Note 
Rotational motion is either two 


or three dimensional motion 
and cannot be one dimensional. 
jt ——_ 


> ST unit of angular displacement is radian and other units are degree, revolution etc 
. acement Is vector quantity 
» For large value angular displacement is not sae because i 
laws such as commutative law (6; + 6, = 6,46 ) 
. % a 
Example: if a body moves from one 
i displacement of the body will be 


t does not obey the vectors 


end of the diameter to other then angular 


(a)90° (b) 180° v (c) 270° (d) 3602 
Direction of angular displacement is along axis of 3 

ng lacs angular di 
Totation and it js determined by right hand rule. eis 


(Rotate fingers in directi 


Keeping the thumb erect th 
direction of an 


on of rotation while 


en thumb indicates the 
gular displacement). 
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UNIT 03 ROTATIONAL AND CIRCULAR MOTION 


tion between Linear and Angular displacement: 


Rota 
If a particle moving in circular 
rc length S and angular displacement @ then 


If a body is rolling without slipping then its linear 
distance is equal to arc length. 


path of radius r. covers 


ana 


Soke Ahold 3" S = r@é" 


, 
bse Radians ts 


solution: 


Examples: 
If a wheel of radius 0.5m is rolling without slipping then its =r@=05x3x2n 
= 3nm=9.4m 


linear distance covered in 3-revolutions will be 
(1 rev = 2nrad) 


(a)1.S5m (b)2m 
(c) 5.4m (d) 9.4m 


Some important conversions 


> 1rev = 360° =2nrad 
Trad = 57.3° 
1° = 0.0174 rad 


Conversion of degree into radian: 


; = 30x 
> 30° =30~x 00 


" 


, = o=e3 
> 45° = 45x75 ; rad 


, = ae 
> 60° = 60x =3 rad 


Conversion of Radian into radian: 


= 90° 
1 
nrad = 180° 180° = nrad= prev 


180° 
rad S a = 270° 


s in Sseconds then its Solution: 
3 rev =3x 20 rad 
(a) 6 rad (a) 97 rad = 6m rad 


the clock in 15 minutes Solution: . 
Angle in 15min. = 90 


Examplel: if a body covers three revolution 
angular displacement in SI units will be 
(a) 27 rad (a) 3m rad 

Example2: Angle subtended by minute hand of 
is 


(a); rad 


(a= rad (a rad (a) 27 rad lr rad 


EE ___ 
\ 
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——AAA] NEON 


Rate of change of angular displacement of body is called its : 
angular velocity. ; 
e4 7 y ‘ », 
-2/ 6 Angle PUN tie - @-}; 
ck 
ee 


A g' angular velocity i given as ¢ : 
Bite . (4 t 
verage Vv s lta —) 


oO ‘ 
) total angular displacement 


total time 


_ 46 
ar 
Example1: j / covers 
plel: if a body covers three revolutions in 6 seconds then | ¢ 
; its angular velocity in SI units will be ee a 
(a) 27 rad z 
(a) 40 rad (a) 67 rad (a) 7 rad — Seen = 
—_ = 


; 

» SI unit of angular velocity is rads~! 

> Angular velocity is a vector quantity 
by right hand rule. 


> An i 
‘i gular displacement and angular velocit 


and other units are degs~! and revs—! 
and its direction is along axis of rot 


etc. 


ation determined 


y are always parallel. 


Relation with time period 
a 2m rad 


t 
(47 we relation Ui nen, 


Zvi aw. 
CES. Rotating Ji) 


9 = ered ARTE, 
60 min 3600 sec 


ie 2m rad s 2m rad 
eee 
12x60min 12x 3600 sec 


a) 


UNIT 03 
Uniform Angular Velocity: 

If body covers equal angular displacement in 
equal intervals of time then body is rotating 
with uniform angular velocity. 


velocity. 


ROTATIONAL AND CIRCULAR MOTION 
RN 
Instantaneous Angular velocity: 
Angular velocity of a body at any particular 
instant of time is called instantaneous angular | 


Zayan Publisher 


| 


~ m2 | 
Oe eeseit | 


Rate of change of angular velocity of a body is 
called angular acceleration. 
xf Total change in angular velocity 


a = 
av Total time 
A@ = @&y — 


eat t 
> Angular acceleration is a vector quantity 
and its direction is always along the 
direction of direction of torque. 
> Sl unit of angular acceleration is rads~ 
and other units are degs~* and revs~* 


etc. 


Uniform Angular Acceleration: 

If angular velocity of a body changes equally 
in equal intervals of time then body is 
moving with uniform angular acceleration 


If angular velocity is If angular velocity is 


increasing then angular 
acceleration is positive and 


parallel] to angular velocity. angular velocity 


If w is increasing If w is decreasing 


Instantaneous Angular Acceler 
Angular acceleration of a body at any particular 
instant of time is called instantaneous angular 


acceleration 


decreasing then acceleration is 
negative and anti-parallel to 


2 
3 Se WAngular acceleration 


w 
is 
> 
c 
on 


nfo 2% Angular velocity td 


Linear acceleration is caused by 
force, similarly angular 
acceleration is caused by torque 


t=la 


ation: 


, Aw 
Bins = ay Bt 


If angular velocity is constant 
then angular acceleration is 
zero and net torque acting on 
the body is also zero 


a= 0! 


if w is constant 
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UNIT 03 
ROTATIONAL AND CIRCULAR MOTION 


Note: body moving In a circular path may have 
i. Tangential acceleration i , 
(due to chan, spee 
‘ Zing speed of the 
ii. Angular acceleration (di i 
le to chang d 2 eloci 
oi * ging angular velocity 
iii. Centripetal acceleration (due to ch 


: anging direc 
linear velocity of the body) ijk: a 


iv. a 3 ays 
t/@, and @ are always mutually perpendicular 


If body iS MOVINg In circ p 0) Spe £ Cc 
rcular ath with uniform ed or uniform angular velocit then 2OCY 
I ocity dy h 


onl: centri = t 
'y petal acceleration due to changing direction of velocity and @ 0 anda ; 


| | =0 
RELATION BETWEEN LIN 
i. S=ré 

i, VWe=TwW or V,=Tx@ 
iil, a =ra@ or a,=7rxa@ 


AR AND ANGULAR VARIABLES 


(V,,7 and @ 
a pe eae always perpendicular to eachother ) 
te 
are always perpendicular to eachother ) 


Note: For a rotating rigi 

ing rigid body, all i igi 
! . all partic] 2 
displacement @, angular velocity w csi or 
a,may be different depending upon 


have s 

a ame angula 

an . ‘ ace ¥ ie 
d angular acceleration @ but value 


the distance r. = aie pe 


But 
6, =O, = = ‘ 
A =6 - ; 
B= Wc ea sia . 
Ve> near 4 - 
= Ag=ac lla. a 4 ° C —; 
Om 


a- wan 
c > ag >a, A ee 


Equations 


of motion for a 


: ngular motion: 
L Edastion: £ 1otion: 


-U / use rf ~ on Fst ~ without 
equation ys it, 
Ce hou 


I. Equation: 


ML. Equation: 


mee eal 


These 


~i/ use #2™ ¢ Int J, & 
w+ use £2 equation Ixt/ ed 4 without Wr 


~tSuse £3" Int /y 
equation Fxt/e £ without time 


uations i 
Equations are applicable only if 


An ul Ss - 
tar i y | 
ig acceleratioy @is unife m il 
. u A) 


xis of rotation does not change. 
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Javan Publishe 
= > Centripetal force depends upon 


e Mass of the body F.«xm 


ROTATIONAL AND CIRCULAR MOTION 


UNIT 03 


For greater mass , greater amount of force is 


required to bend the body ina circular path 
e Speed of the body F, « y® | With greater speed . 


greater amount of force is 

re. J = __| required to bend the body in a circular path 

Radius of circular path =F, « \ greater amount of force is required to bend the 
a body ina circular path of shorter radius | 


Various types of graph for centripetal force : 


- i 4 
[ senesge | 
eee Pi vi | f i 4 sec : - 
AL c 
ee t=laort=— | 
m a je ere At 
Newton’s 2™ law } F = maor F Ae | : ~ - : 


Momentum Pelbid 1 
Example1: 
Satellites revolving around the earth. Force of gravity : 
provide the required centripetal force. Comision \\, Crete 
F=f € = yh 
mv GMm . . 1 Z - 
: te © r2 Aen . 

If a body is moving in a circular path then direction dee : Tw lad 

velocity is continuously changing with time. ail chee : r 

must be a force perpendicular to velocity that wi Example2: 

the direction of velocity. : Electrons revolving around the nucleus. Electric 

wei een ae v force provides the required centripetal force. 

| F. = F. 
SSL L mv? K 0142 
© fp a Sa: ; pe abies am = 
-<oPtxbforcee LL AL 4 Hdirection 200% J ror? 
; i then its Solution: 2. \ : 

Example: If force acting on a moving body is zero As force is zero so it “he a Example3: 3 ee. el) Ba ER Sein < 

Path or trajectory will be : change its direction and mo A Stone tied to a string moving in circular path. Tension @—— pt 

(a) straight line (b) sara in a Straight line im string provide required centripetal force 

2 (d) parabolic 
(c) elliptical 


——— ofa | 


| Ko 7 
“Force needed to bend the normally straight path o 


S ipetal force. Example4: x 
; ircular path is called centripe ‘ale a F) 
body into circular p oe A charge moving in circular path in a magnetic field. ‘ 
— Magnetic field force provides the required centripetal 
—_= = force. 
- ~ in circular path x x 
i : ent to bend the body in circular Fm =F, 
4 ¢ is required force provided some ag its direction is : 
ns Conan ¢ Sasa force is always directed towards the center but its tilts my? ; 
: : 0 = 
A soattteaty changing with time . loci oe tr 
> Centripetal force is always perpendicular to velocity. the speed of the 


irecti ity ite t change — 
> Centripetal force always changes the direction of velocity it canno' g 
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Pe By AZHAR 1QBAL0336-70988 Y ADRES 


Scanned with CamScanner 


UNIT 03 


Zayan Publisher 


ROTATIONAL AND CIRCULAR MOTION 


ExampleS: 
A car moving in circular road. Force of friction , 


provides the required centripetal force. é 


Banked tracks are needed for turns that are 
taken so quickly that friction alone cannot 
provide required centripetal force 


If force acting on a body is equal to required 

tal force then body will move in circular path. 
If force acting on a body is greater than 

required centripetal force then body will fall towards 

the center of the circle. 

eEETTE If force acting on a body is less than the 
required centripetal force then body will move out of 


centri 


circular. 


a circular path with uniform speed 
It is known as centripetal 


s acceleration of the body moving in 


Instantaneou 
the circle. 


is always directed towards the center of 


always directed towards the center but its direction 


acceleration. 
> Direction of centripetal acceleration is 


is continuously changing with time . 
perpendicular to velocity. 


hanging the direction of velocity. 


- 


> Centripetal acceleration is always 
> Centripetal acceleration !s due toc 


Jn terms ol 


In terms of K.E 


momentum 


F. = mrw* F » 2K.E | 
If w = constant Cy r | 


Far 


Various types of graph for centripetal Acceleration : 


i) L4NE e. 


r 
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OTATIONAL AND CIRCULAR MOTION 


Quantities which are 


Constant quantities 


Quantities which are zero 


| changing direction 
] 
| Under the action of only 


Under the action of only Under the action of only 


centripetal force following 


quantities remains 
constant 


centripetal force following 
quantities remains zero 
Work done , change in kinetic 


centripetal force 
magnitude of following 
remain constant but their 


Speed, kinetic energy E 
ae oS energy , tangential acceleration, 
. mee! me 5 angular acceleration , tangential 
men Sea o force, torque produced by 
sm oe “Maas centripetal force, change in 
 Sn0mal angular velocity and change in 
angular momentum 


| direction changes 
velocity acceleration 
pe s 

| Momentum and force. 


Minimum velocity requi 
5 locity required to put a te i 
a circular orbit is called orbital acy 4 


Nees 1 : 
ote;v « z and independent of mass of 
Satellite. 
” — If satellite is revoly 
lite is ing around the 
near its surface then r = R cae 
va GM 
: r VgR=7.9 km/s 
nada T = 5060 Sec =~ 84 min 
mum height of satellite revolving around 


the earth is 400 k 
GPS system m and 24 such satellites form 


> If veloci 
ty of satellite is I 
ve< ¢ ts less than criti a 
(© <27000km/nh) it will fall icc ees 


> If velocity j 
Ocity is equal to criti 

“ate to critical veloci = 
, km/h) then it will move in Se path 
If velocity j : 
ity ee than critical velocity but 

v . . . . = 

esc : elocity it will move in an 


elliptical 


> If 
velocity j 
ap fl a or greater than escape 
escape from earth’s gravity 
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UNIT 03 


orbit”. 


ROTATIONAL AND CIRCULAR MOTION 


GEOSTATIONARY SATELLITE 


“Satellite whose orbital motion 
is synchronized with the 
rotation of earth is known as 
geostationary satellite. And its 
orbit is known as geostationary 


eight 


Radius of orbit 


h = 36000 km 


v = 4.23 x nea enn | 


v= 3.1km/s 


T = 1day 
= 24h 
= 86400 sec 


ation. navigation and 


Such satellites are useful for worldwide communication, weather observ 


military uses. 

> One geostationary sa 
> Minimum three correct! 

populated earth. 
> Microwaves are used to communica 
travel in narrow beam and pass easi 
> Largest satellite system is INTELSAT 

Organization) managed by 126 countries. 
> INTELSAT IV has capacity of 30,000 two way telephone calls plus 3 T.V cha 
and its operates at 4,6,11 and 14 GHz frequencies. 


tellite can cover 120° longitude of earth. 
ly positioned satellites are required for complete coverage of 
te with geostationary satellites because they 


ly through atmosphere. 


(International Telecommunication Satellite 


nnels 
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OSCILLATIONS & 


WAVES 


Periodic Motion: 


Motion . 
which repeats itself a ter regular ntervals of time is ca. led per iodic motion 
lf ift 2 inte, L of e i 


Vibratory Motion: 


To and fro motion ) j 
Som of a body about its mean 
% Motion of simple pendulum 
Motion of mass spring system. 
> Motion of tuning fork. 
> Motion of atoms in solids. 


\mplitude: 


Maximum dis, 
placement c , 
Vibration: a net 


position is called vibratory motion 


Si om us mean position 4s called amplitude, 
One complete round trip ofa body in motion is called one vibr . 

ation. 
Time taken by body to complete one vibration is called time per lod. 


Number of vibrati. 
ations 
executed by a body in one second és called fi 
ed frequency. 


Pro rine pene ca 
| duct of time period and frequency is 
always equal to one 


Example: An ar f 2c “4 1 
gu. fi equenc of secc nd endu is 
I ) um Is 


()rHz 


Solution:As time period of 
simple pendulum is 2sec 


(b) 27 Hz 
(d) 2m rad s~} 


2n 
i=s= trad s~! 
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UNIT 04 OSCILLATIONS & WAVES 


Mean to extreme 


Mean to extreme 


Mean to left a 
extreme 


Mean to mean 


uN 
Simple harmonic motion has following characteristics: a 
i. Always vibratory motion 
ii. Acceleration is always directly proportional to displacement. 4 
x 


Acceleration is always directed towards mean position. 


Note 


eleration and displacement ts @ 


ili. 


The graph between acc 
straight line in Il and IV quadrant. 


Examples: 
Mass spring system executes SHM. 
Simple pendulum is executing SHM for small amplitude. 


& UNIFORM CIRC ULAR MOTION 


SHM 

> Mass spring system executes SHM with t 
amplitude X, and time period T. 

> If point P is moving in circular path with 
uniform speed or uniform angular velocity 
then its periodic but not SHM. 

> Projection N of the point P is oscillatin 
vertical axis and is executing SHM. 


g on 


Example : Projection of a point on any diameter 
executes simple harmonic motion if the point is 
moving in a circular path with 

(a) uniform speed Y (a) variable speed (a)uniform acceleration 


(d) none of these 


By AZHAR IQBAL 0336-70989! 


UNIT. SO ___OSCILATIONS &WAVES NE 
I OSCILLATIONS & WAVES 


From the figure: 


, x 
sin@ = — 
o 


x =x, sin@ 


B Types of Questions: 


1. Find displacement when @ is gi 
@ ; 
Example1: is given OR Find 6(phase )when displacement is given 


What is displacement of Soluti 
a body executing SHN Solution 
__ phase is = rad . & SHM when its ee 
6 4 9 Siné 
; ye oz tt 
(@)> (b) <2 vee x= x,sine = x, sin30° 
v2 (a) 2 (d)x, “ co 
; “3 
Example2: 
as — SHM then find the value of 9 for see 
(a)30° ment is 70% of maximum displ xX = x, sin@x = 0.7x, ==2 
> ) (b) 45° ( o cence, B ¢ v2 
c) 60 (d) 70° > Sin@= + 
2 Find di = 6 =45° =" 
isplacement when time is gi pe . : 77 rad 
Example: given OR Find the time when di 
se - ; n displacement is given. 
hat is displacement of Solution 
Fes period ? of body at instant ¢ = 4 where 1 : 
tiod of ; 8 Is t=- = lg 
(300 one body executing SHM. gO CaaS 
) 45 (c) 60° (d) 70° x = Xo sin@ 
>x=- 
Alternate Solution 2 


x= x, ; 
o Sin? = x, sinwt = x, sin x (=) 
T 8 


= aM, § 
Xo aay =x, sin45° 


SSTHL Sos 5.60 < Time 


ale 


~LrShalt Sebo Soe sim 
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UNIT 04 OSCILLATIONS & WAVES 
Example: Solution: 
The time taken by body executing SHM from its mean ‘ X=X, sind 
position to half of its extreme position. x= + >6=30° = a 
T T T T os eee 
= ie - a t=— 
(a) 4 (b) 6 (c) 3 (a) 2 12 
Alternate Solution: SHORT CUT 
_ Xo ind = ty bis © o | 
y= Sasa Ss wT bine Jp do STimeeO | 
n 20 Tt T Bi ; 
=->—t=-> = +. doubles tas 
ee TG arr) 6 
Example: Solution: 

The time taken by body executing SHM from its 7 =Xo Cos8. 
extreme position to a point midway between mean | ¥ = $320 = 60. = 
and extreme position. Re 

r b T T (d T 6 
@, OF OF es 
Alternate Solution: | When motion starts from extreme position 
x=%=>x,sin@=~> @== then use the relation 
4 : x = x, Cos 
= ike . Be & T 
Gg See #'E =a 


3. Comparison type questions. x=x,sin (wt + ) 


i Angular Initial 
Amplitude frequency phase 
ra body executing SHM is given as x = 10 sin(4t) 


Example: Displacement fo 
maximum acceleration, angular frequency, 


Find amplitude, maximum velocity, time period, 


frequency and initial phase. 

Solution: . ; 

Compare the equation x = 10 sin(4t) with standard equation X = Xo sin(wt + >) 

Amplitude = x, = 10 Angular frequency = @ = 4 
Initial phase = 0 


Maximum velocity = x,w = (10)(4) = 40 


Fy 
; 
ul 
wu 


Time period = T = mat 
Max. acceleration = x,w* = (10)(4)’ = 160 


. Velocity of point P is alwa 


. Heo = 0) 2 
&. dere 


+l, i 
Find velocity when @ is given OR find @ w 


UNIT 04 OSCILLATIONS & WAVES 


Graph: The graph between x and @, or-x and time is sinusoid 


al 


Example: 
seperecement time graph of a body executing SHM is shown *(<”" 
in the figure below. The value of amplitude and time period is 


Solution: 
amplitude 


¢(sec) > \/ Vf 
\ vy 
Amplitude = 
(a) 10em,4s_ (b)4cm.10s_— (c)20cm.2s (d)20cm.4s T= 45 ie = 10cm 


“Gy n ys directed along tan 

rt t ae component of its valotaty inthe. ot 
rojecti ich i i 

vel ak, on which is executing SHM. 


v 
cos@ = —_— 

Vp 
Vv =v, 


V=X,w cos@ 


=» hen velocity is given. 

What is veloci 

sty of ] Solution: 
ible iw. 20°. ty of the body executing SHM when its phase : ge x,w Cos 
o 
(@)= (b) Vo v, V3 y, bh os 

‘ v2 Oe (d) 5 = XowV3 _vov3 

Example: 


Solution: 
. = x,w Cosé 


Value of 8 for Ww. ic vi 
h elocit ofa bod executing SHM is 


(a)30° Ys 0 e. wT 
= >> 6=60°=- 
(0) 45° (c) 60° (d) 90° ‘ ee 
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2. Find velocity when time is given OR find time when velocity is given. 


Example: Solution: 
T 


The velocity of body executing SHM at instant ¢ = “sec 


OO mes v,V3 Yo 
@> (>) v2 (c) = (4) V3 XW 
2 >v= 
v2 
Example: Solution: 
At what instant velocity of a body executing SHM is half of its v ¥ X.w Cos@ 
maximum value. ; } v= > => @=60° 
7 b T ( T d) T T 
(az ()< 5 ( 12 Si= x2 t= 


Alternate Solution: 


SHORT CUT 


ef Seouble/ droge tT SneZL Sp oS Timex 6 
strait fs nin b STL Le ks §O<Time 


Graph between velocity and displacement is 


Graph between velocity and @ or velocity 
an ellipse. y 


and time is cosine curve. 


6 ort 


3. Comparison type questions. 


v=v,cos(wt + $) 
{ AM as 


Max 


velocity frequency phase 


Example: velocity a body executing SHM is given as V = 10 cos 2t . Find amplitude, maximum 
time period, frequency and initial phase. 


velocity, maximum acceleration, angular frequency, 


By AZHAR IQBAL 0336-70988" 


vy 


Solution:compare the equation v = 10 cos 2t with the standard equation v = Y% cositwt + ) 


UNIT 04 OSCILLATIONS & WAVES 
4. Velocity In terms of displacement: 


* Atmean position x = 0 


. > V = x,w (maximum) 
At mean position x = x, 
> v = 0 (minimum) 


> Speed of projection j 
ion increases when ; 
a a. n oie when it is moving towards center of the circl 
ses when it is moving away from the center of circle e€ and its 


Example: 
If a is : Solution: 
f ly executing SHM then at what sins 4 = GRE 
displacement velocity is half of its bay X6 — x* => == wx} — x? 
maximum velocity. 
% v i 2 ps, BO 
> (b) 3 2 Vx2 — x2 = (x2 — x?) 
v,V3 Vo x? 2 
oF (@) = ot ax} —- asta 


Alternate short cut solution: 


Jogo 


direct # displacement — Velocity 


As > 

a 
i. Replace v, by X, and vice versa. 

; > 1, VW : 
Replace 5 by J and vice versa. 

eet == » Replace 0 by | and vice versa 

> Replace — by 2 

eplace FB by 5 


antaneous Acceleration: 
a... : 

Since point P is movin 
speed hence it on! 
aleeg towards t 
ts vertical co i 

Mponent is acceleration of i 
P of project 
€xecuting SHM.From the figure: ke 


a 
sing = —_ 
4 a or = @= ay sind 
P p Str 


ig in circular path with uniform 
Y Posses centripetal acceleration 
he center of the circle 


$$ ,;§—$_aoe 


d 
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= hen @ is given OR find 6 when acceleration is given. 


1. Find acceleration w Solution: 


2a o 
= x,w*sin 30 
Example: SHM at angle 30° is a =X, 


a ~ 1 ; E 
Acceleration of a eat * at A ss ‘ &s 
gee OF oF 
2 
Solution: 
Example: ae 
: tion of a body executing SHM is “5 eee ae 50 
For which of 6 accelera : ig os 
(a)30° (b) 45° (c) 60° (d) 90 
= . . . I, 
2. Find time when acceleration is given and vice versa eres 
: ; } 
Example: =. Pee 
Acceleration of a body executing SHM at instant t= 7 1s t ate 
a (d) a a=X, 
V3a, . (by Oh : a O anll 
(@)—— v2 ee 
Solution:a = x,w*sin® 
Example: > Sears fe a 9 = 30° 
At what instant the acceleration of the body is —>— or > 2 oe 
on, Woe 0% 5 
4 


3. Comparison type questions: a=a,sin (wt + ¢) 


Max. Angular Initial 
acceleration frequency phase 


is gi = 8si _ Find amplitude, 
cuting SHM is given as @ = 8sin 2t 


. : 5 d 
Example: acceleration of a body exe angular frequency, time period, frequency an 


imum velocity, maximum acceleration, 
max A 


initial phase. 
Solution : 


ion a = a,sinXwt + >) 
the equation a = 8 sin 2t with the standard equation @ = @ sintwt + 
Compare the eq = 


UNIT 04 OSCILLATIONS & WAVES 


Angle of @ which specifies the displacement as well as dir 
SHM is called phase. 


ection of motion of a body executing 


© Initial phase att = 0 = 9 
o phase during the time t = wt 
o Total phase= wt+@ 


Displacement Velocity Acceleration 


Note; 
¢ Phase difference between displacement and velocity is 90°, v 
© Phase difference between velocity and acceleration is 90°, 
© Phase difference between displacement and acceleration is 180°. <a 
x 


> Mass sprin 
> Restoring 
> Bod 


Vv = x, wcos(wt + 0) 


@ = —x,w*sin(wt + 0) 


Vv = x, wcoswt a = —x,w*sinwt 


x = -—x,sinwt @ = —x,w* coswt 


2 System executes simple harmonic motion. 
force brings the body back towards mean Position. 
y does not come to rest at mean position due to inertia. 


F=o0 


-¥— = 


x=0 x=0 x=X x=-X x=0 
Hooke's Laws Applied force is directly proportional to extension pro 


duced in spring. 


Fax = 
The Sraph between force and extension is a Straight E 
line. 
> 
q Slope of the Sraph represents the spring constant. x 


under force-extension 


Staph represents the work 
done or PE. 
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Example: Solution: 

Force-extension graph for two different springs is shown in the K = slope = Tan@ 
K, Tan30° 


figure below. Find the ratio between their spring constants. Le RD selene A 
K2 ae 


‘ wai id 
C) v3 3 


x 
(a)1: v3 (b)v3:1 (c)1:3 (d)3:1 
Example: Solution: 
Force-extension graph for two different springs is shown in the 
figure below. In which case mors work is done. 


Vas 


(a) 1st (b) 2nd flaee (d) zero in both 


Example: Force-extension graph for a spring is shown in the Solution: 
figure below. The value of spring constant and P.E stored in “aig ig _ 30N 
x 15cm 


the spring 
30N = 30N s. A 
=a5x10-%m = 70ON™ 
15N W = Area 
= 5(15 x 1072)(30)=2.25J 


Scm 10cm 15cm 


> Spring constant and surface tension 
Ratio of applied force to extension produced have same units. 
in spring is known as spring constant. > Spring constant depends upon 
> Kafe temperature and nature of the material. 
7! > Spring constant is independent of 
> STunit = Nmo! = kgms~* applied force and extension produced 
in spring. 
Example: A mass of 5kg suspended with a vertical spring 
produces 2cm extension in the spring . The spring constant of ae F 
x 


the spring will be 
(a) 500 Nm! (b) 5000 Nm" (c) 2500 Nm" (4)250Nm" | = = 3977 
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onstant or Foree constant ; 


Spring ¢ 


Solution: 


NIT 04 OSCILLATIONS & WAVES ZT 


If springs are connected end to end this combinati 
mb. : 
as series combination ination is known 


(rps y fs : 
426 gd udifferent value "n”S\) 1 


K\+K2 sum 


a 
(Undety oe Lisditterent values) /\) 2 


ay 7 go f, 
U £22 £¢Lssditterent vatue Ji) 3 


NOTE: 


Eaut : 
quivalent spring constant series 
is less than minimum spring 
constant 

And to decrease the Spring 


constant springs are connected 


4Nm-1 
in series 
! K,. 
Parallel © i 
— el Combination of Springs 
eg are connected side by side i - 
then combination is known as ; ai rm 3 
x, Og ) i NA 


Parallel! combination 
Lend Wawel L 


oF end ¥spring Ki 


eZ FL 
If sprin 
BS are connected si : 
7* “ a Side then equivalent spring constant is ¢} 
» K, “ny” no. ; : is given as - 
eg = Ky + Ky + aes of springs having same value are connected j 
mK... prings having different values — in parallel ) 

4. To connected in parallel ) 


inc Tease sprj 
Pring constant Springs are connected in parallel | 
hv el. 
By AZHAR IQBAL 0336-7098894 


Scanned with CamScanner 


OSCILLATIONS & WAVES 


Examplel: 


K= 10 N/m K=10N/m K=SNim 


K= 10N/m 


Note: 
If a spring of spring constant K is cut into 'n’ 


equal parts then spring constant of each part 
will be ‘nK’ 

Example: 

If spring of spring constant K is cut into two 
equal parts then spring constant of each part 
will be 2K. 


Examples: If spring is cut into two parts having lengthin Solution: 
the ratio 1:2 then the ratio between spring constants ofthe If spring is cut into unequal parts 
part will be. then (k “ *) 

sd: ld Daca eit O51 ratio in k will be opposite to l 


body back towards its mean position. 


Force which brings the 
s the force which produces acceleration 
Tr 


> Restoring force i 
in the body. 


> F=—Fey = —Kx= smut (K = mo") 


s directed towards mean position 


> Restoring force is alway’ 
and is opposite to displacement. x? 
> Graph between restoring force and displacement is a 
straight line in 2" and 4" Quadrant. 
Example: The graph between restoring force and displacement is shown | Solution: 3 
in the figure . Slope of the graph is directly proportional to As F. = —mw’x 
ile (oa! 2 : slope = Fr — mw? 
(b) 1/w (d) 1/w t—> a, 
slope x W 


max.acceleration = aK 
m o 
> aax-x 
Hence mass spring system is executing 
simple harmonic motion. 


lime Period: 


che Tavm and Tek: 
VK 


constant and mass suspended and 


independent of amplitude and gravity. 


Since now x «x 
independent of gravity. 


Exa 


ae 
@w* 
Vw (d) 1/a? 


OSCILLATIONS & WAVES 


Note: Time peri 
period only depetids upon spring Note: Frequency only depends upon sprin 
g 


g hence time period and frequency are still 


Zavan Publisher 


Angular Frequency: 


As a==<, 
m 


2 
—w*x = —-— x(- g = —,,2 
7 x a = —w*x) 


Note: 
Angular frequency only depends upon spring 

constant and mass suspended and independent 
of amplitude and gravity. 


Frequency: 


cons 
nstant and mass suspended and independent 
of amplitude and gravity. 


imple; If a 2k . 
1 @ Kg Mass suspended wi i 
iy uspen with a vertical spri ‘od 
Leg exter a in the Spring . If it is set into pes Bi - tg 
od wil e 


Solution:T = an ft 
g 


=2n ate ee 
10x100 5 
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UNIT_04 OSCILLATIONS & WAVES 


The component mgsin@ brings the body back 
towards its mean position 


If pendulum makes an angle 8 with the 
horizontal instead of vertical then 


Instantaneous displacement for mass 
spring system is given as 
x =X, sinwt 


Peat | 3 
=>x=Xx,sin cae 


max. displacement = X, 


k => 
v=wVxi - x? = ot i FE mgsin@ 
[ ; = —mgsin 


k : k x2 | > -ve sign indicates that it is directed 
= xe —-x*)= ts 1- xe | towards the mean position. 
xe 


Tension in string is 


T = mgcos0 


Restoring force is 


| > Torque acting on pendulum is 


mgfsin@ 
V=Vo se x2 | i 
2 Acceleration 


max. velocity 


F. = —mgcos@ 


ma = —mgsin@ 
a =—gsin@é 
> Ifangle @ is very small 


> sin = 9 == (- =*) 


string 


le pendulum consists of small heavy mass suspended with a light and intensible 


Simp 
whose other end is fixed with rigid support. 
# = length of pendulum 
6 = Angular displacement with vertical axis 
s = distance from mean position 
x = displacement from mean position 
mg = weight 
mgcos@ = component along the string 
mgsin@ = component perpendicular 
to the string 


w@« Jg andw « at 
OR a«x-x Note: % 
| Simple pendulum executes SHM for 

small angular displacement ‘6’. 


(i) Angular frequency only depends upon 


length of pendulum and acceleration due to 
gravity. 


(ii) It is independent of amplitude and mass of 


the bob j 


Time Period 


Frequency: 


i string is zero. 
Since no acceleration is produced along the string hence net force along the g 


T —mgcos@ = 0 


T = mgcos0 Der V8 and T x Sere T « J 
> At mean position (@ = 0) tension is maxinvum — equal to weight T = mgcos = ™g Note: hs Note: wi 
> Atextreme position (9 = maximum)Tension Is a T ~ mg * constant. * Tonly depends upon lenoth and * Frequency only depends upon length and 
> If angular displacement @ is very small then cos@ ~ 1 an 8 acceleration due to gravity acceleration due to gravity, : 
Tis independent of amplitude and So Treacy’ i independent of amplitude 
By AZHAR IQBAL 0336-70988" mass of the body. Soe ues oF the bade. 
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A pendulum whose time period is two seconds is called second pendulum. 
T=2sec. f= 0.5 Hz, _£=99.3 cm (when a = 9.8ms~?) 


Examplel: If time period of second pendulum on surface Solution: Two second 


of earth is two seconds. Then time period of second 


pendulum on surface of moon will be 
(a) 2sec (by 2V6 sec (c)2/V6 sec (A)infinity 62 sec 24 


wi be zhz/t¥second pendulum Lis 


Example2: Solution 

If time period of second pendulum on earth is two T= an | een 

seconds and it is shifted to moon then its time period will 9 v9 

be (value Of Gmoon = —? x) Asg = a >T =V6T =2v6s 


(a)2sec (by 2VO sec (c)2/VE sec (d)infinity 


SS dof g Ue by shift Gis Fpenduum J 
, é 


§ ib schange O° 


42/t€pendulum 


> Expression for ‘g’ on the surface of earth is 


Re 

> At poles value of g is maximum due to shorter 
distance from center of earth and value of g is 
independent of rotation of earth. 

> At equator value of g is maximum due to 
longer distance from center of earth and due to 
rotation of earth. (value of g varies inversely 
with rotation of earth. If angular velocity of 
earth increases value of g decreases and vice 


versa). 

> By moving from 
decreases. 

> By moving from equator to pole value of ‘2’ 


poles to equator value of ‘g” 


increases. 
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Above the surface of earth: 


> Atheight h value of ‘g’ is given as 
1 _ GM . 
9 ~ tren? 
> By increasing the height value of *g’ 
decreases. 


Gkarac hi > Imurree > I(k-2) 


h 
| h=3R 
g ' 
iach 
a 16 


2. In depth of earth: 


» Atdepth 'd’ value of ‘g’ is given as 
» GM(R- 
pee) 


> i i ia 
By increasing depth value of *g’ decreases 


Example:If d = £ 


, GM(R-® 
mlb) 
_oM(7) GM g 
Rea inc2Re> 2 


Value of ‘o° 


is zero in four cases: 
4 At center of the planets 
oy : infinite distanc 
nside satellites i 
" ; S revolving around the e: 
a a a freely falling system yrty 
these pla i i ) 
Places time period of pendulum is infinity 


. In al 
an accclerati i 
le I ating frame of reference 


e from the planet 


and frequency will be zero) 
Irit is moving upw: 
If it is Moving dow 


If it is 

at rest or mo i 

lit; Soot ving with unifo / ; 

itis moving in ee rm velocity (a = 0) then g' = 9 


¥ al direction wi 
ac Nn with accelerati 
Ve + a2 (g increases) Bir 


i. 
ii, 
iit. 
Wy. en 9 = 9—a (g decreases). 


—=—_______ 
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Elevator moving with } Elevator moving with | Elevator moving with Elevator is 
uniform velocity upward acceleration | downward acceleration falling freely 


> Ifa body is executing SHM then P.E and K.E interchanges into each other but total 
amount of energy always remains constant. . 


Work done: 


> Instretching the spring work is done by x , 
variable force. cm 
> Expressions for work done. F 
i, W=5Fx 


ae: 
~ i kx fexpression ened: »f information Ki (So F Questions 
r2 
ii, W= at Sdecide 
Example: Solution: 


If two different springs are subjected to same amount of 
force and the ratio between their extensions is 1:2 then 
the ratio between the work done will be. 

(a) 1:2 (b) 2:1 (c) 1:4 (d) 4:1 


=» W « x (Ff =constant) 
So ratio between work is 1:2 


Example 2: Solution: 


To produce 2cm extension in the spring 5J work is done 
on it. How much work is required to produce 4cm 


i ae 
WwW =—kx?* => 


i wax? (k= constant) 
peace! Since extension is doubled so work 
becomes 4 times W = 4(5) = 20) 


(a) 5J (b) 10J (c) 20J (d) 40J 


UNIT_04 OSCILLA 
TIONS & 
a: rr 


If2N force is applied on a spring having spri Solution: 
2 Spring 
40Nm~! then work done is equal to. Pe ws 2 (2)2 
(a) 1:2 (b) 2:1 (c) 1:4 (d) 4:1 2k ~ 2x10 


Potential Energy: ~ 10. om 


> Since elastic force is conservative force so 


work done is equal to gain in P_E, t 
1 1 
P.E==Fx, P.E ==kx? F? 
2 2 kx F, P.E= ok 
> At mean position x = 0 


Potential 


Ree = 0 (minimum) Energy 


> Atextreme position x = x, 


1 
P.E= 7 kx (maximum) -Xo 
Displacement ——_>- 


Xo | —~d 

noes vV3x 

v2 
Eo 3E 

=50% | —2- 

4 — 75% | E, = 100% 


md v= [tims 
1 
SeKek = — 
. 5 kGe — x?) or t 
K.E=-— 
B= pm? (x3 — x2)(: k = 


> KEde 
. pends upon spri 
‘3 pring co . 
> Ke pacement ce a 
1S independ 
> ent of mass of th 
At mean position x = ee e body. 


Xo 


PE of horizontal Mass-spring system is 
independent of mass of the body : 


As K.E = smv? 


mw? 


-Xo 
KE = 


> 
At extreme posi 


Displacement <> 


1 

3 kx? (maximum) 
tionx =x, > 

K.E = 0 (minimum) 
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T.E=K.E+P.E t 


1 1 
T.E= zk@e —x*) +5kx? 


T.£ =tkx? or T.E = >kmu*x;(+ k = mo’) 


> T-.E only depends upon spring constant and 
amplitude. 

> TE is directly proportional to square of 
amplitude (T.E @ x?) 

> TE of mass spring system is independent of 
displacement and mass of the body. 


If motion starts from mean position 


+m T 3T 
ES BRE Koes 
meee) 7 ht 


° 


and time period z 


KE is oscillating with frequency frequency 2f : 
iod = 
2 


> PE is oscillating with frequency frequency 2f and time per 


By AZHAR IQBAL 0336-70988 


At what displacement P.E and K.E of 


Solution: P.E = K.E 


a body executing 


1 
SHM are equal. >= kx?* = = k(x? — x2) 
od (b) =2 V3x ; : 
nlf vO xt exp x 
2x? = x2 
Xo 
r= 
v2 
Quick Revision Chart: 
=: 


NIA} ela 


Quantity 
Displacement 
Velocity 
Acceleration 


Force 


E. 
2 
E 


.) 


) 


2 


E, 
4 


At mean Position 


0 | 


At Extreme Position 


X, (maximum) 


X,@ (maximum) 


0 


0 


X,@* (maximum) 


0 


Momentum 


KE 


MX W (Maximum) 


0 


zkxs (maximum) 


ars | 
kx, = mx,w? (maximum) 


0 


5 kx (maximum) 


0 


See 
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> Wave is disturbance in a medium which transfers energy and momentum from one 


region of space to another. 
> Wave do not transfers matter. 


TYPES OF WAVES 


Mechanical Waves Electromagnetic Waves 


> They require medium for their propagation. 

> They are produced by vibrating matter particles. 

> Water waves, waves in spring, waves in string, 
infrasound waves are mechanical waves. 

> In vacuum speed of mechanical waves is zero. 

> When enter from rare to denser medium their speed and wavelen 


sound waves, ultrasound waves and 


gth both increases but 


frequency remains same. 
Rare Medium 


Denser Medium 


Wavelength Increases 
|. Speed increase 


“Freequecy Remains Sarre 
is 


but 
> When enter from denser to rare medium their speed and wavelength both decreases 


frequency remains same. 


Denser Medium Rare Medium 


od 


@ Wavelength Decioases 
@ Speed Decreases 
@ Freequecy Remains Sere 
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Electromagnetic Waves: 
| }0H7—? 7 
_| 20Hz 20000Hz 
Less than 20Hz 
Greater than 20000Hz 


They do not require medium for their propagation. 

Vibrating electric and magnetic field in perpendicular direction 
Radio waves, micro waves, infrared, visible |i 
electromagnetic waves. 

Spectrum 

Visible light spectrum. 

In vacuum all electromagnetic waves hav 


VvVV 


ght, ultraviolet, x-rays and y-rays are 


€ same speed = 3 x 108 m/s. 
Relation between wavelength and frequency is f o + 
b 7 


VVVVV 


When enter from rare to denser medium their s 
frequency remains same. 
Rare Medium 


peed and wavelength both decreases but 


Denser Medium 


@ Wavelength Decreases 
@ Speed Decreases 
@ Freequecy Remains Same 


> When enter from denser to rare 
frequency remains same. 
Denser Medium 


medium their speed and wavelength both increases but 


Rare Medium 


d 


© Wavelength increases 
@ Speed increase 
@ Freequecy Remains Sy 


Example: 
Which of follo 


.. . . . A : 
(a) Wing radiation will travel faster in glass Paes, aioe 
etree (B) Visible li 
(C) Ult violet oy) Mes oe ’ Infrared have greater 
ame speed wavelength than others so 
vad. 
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> Waves associated with moving particles 
> Matter waves were proposed by De-Broglie. 


> For example De-Broglie wavelength of a particle is given as 


PROGRESSIVE OR TRAVELLING WAVES 


> Waves which transfer energy by moving away from source of disturbance are called 


progressive waves 
> Transverse and longitudinal waves are two types of progressive waves. 


Waves in which particles of the medium are 
displaced in a direction perpendicular to 


direction of propagation. 


Propagation ——> 


Displacement 
> Water waves. waves in string and all E.M waves (radio, microwaves, IR, visible, ultraviolet, x- 
rays, y-rays) are transverse waves 
> When a transverse wave travelling in rare | '"“e" 
medium is reflected from denser medium 
it undergo a phase change of 180°. 


Rare Medium> > Denser Medium 


> When a transverse wave travelling in “x ate 


denser medium is reflected from rare , pi a tedium 
medium no phase change occurs. Oenser anes 

Reflected with 

no phase change 


> AS. 


Portion of wave in which particles are displaced above 
their mean position. 


Portion of wave in which particles are displaced 
their mean position. ‘ Trovgt 


below 
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Distance between two consecutive crests or troughs is 
called wavelength. 

> Transverse waves can be polarized. 

> Transverse waves can be set up only 


in soli iqui 
ee ids, in liquids and gases they are damped out 


Waves in which particles of the medium 
are displaced in a direction along the 


Pee ee, || 


infrasound waves and waves in spring t 
are examples of longitudinal waves. Rarefaction Compression 


Propagation ——> 


> Compression: Portion of the wave in \ hich densit 


= ; y of particles is hig 
> Rarefaction: Portion of the wave in which density : ee Pag 


of particles is low. 
> When longitudinal waves travelling in rare — '<em 


medium is reflected from denser medium, no ; 
phase change oc ; ato 
ee are Medium Denser Medium 


c > ee 
When longitudinal wave travelling in denser 


medium is reflected from rare medium it 


undergoes a phase change of 180°. “ue 
m 


We - 
‘avelength: +--aA-— 


_— IN 


= consecutive 
or two consecuti' 
ive : 
rarefactions is called wavelength, s ited 
Longitudinal Waves can not be polarized varie som 
tudinal waves can 


> 
> 


be set up in all type of media solids, liquids and gases 


eon 


= 


WEL base Polarization ie Jive; 
ry wey U/ FigsTransverse.s!¥sLongitudinal 
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Continuous, regular and rhythmic disturbances in a medium are called periodic waves. 


> Relation v = fA is only applicable for periodic waves. 
Speed: Distance covered by wave in one second. 
Wavelength: Distance between two consecutive points which are in phase. 
Frequency: Number of waves passing through a point in one second. 


number of waves 
pe bathe itt 
time 


POINTS ON A WAVE 


PHASE RELATIONSHIP BETWEI N RVO 


Consider a waveform shown in figure below 


In phase: 


e Points having same displacements as 
well as same direction of motion are 
called in phase points. 

e Phase difference between two in phase 
points is even 1t 

AQ = 0, 21, 4m, 67, .....= (2n)r 


~2n5/ u angle 2#17GIC4 


n two in phase points is integral multiple of A 
Ax = 0,A,2A,3A, ... =na 
tween A and E is A and path difference between 


> Path difference betwee 


For example path difference be' 
is 2A 
Examples: 
> Points A, E and | are in phase. 
> Points B and F are in phase. 
> Points D and H are in phase. 
> Points C and G are in phase. 


By AZHAR IQBAL 033 


pL Jee SG) LAngles! 7 —Phase difference 


A and | 


OSCILLATIONS & WAVES 


> Points having opposite displac 
splacement , t 
Reus ent or opposite direction of motion are called out of 
> Phase difference between two out of phase points is odd 1 
a AO = 0,27, 477, 67, ..... = (2n+ 1)x 
imple: Phase difference between B and D = 2 —= 
=—--=7 
> Path difference be a 
; € between two out of phase points is integral multiple of . 
ax 22,34 5A B sagetn: 
222 = (2n + 1)= 
For example path difference between A and C = 4 ; 
Examples: 4 


> Points A and C are out of phase. 
> Points B and D are out of phase. 
Relation between phase difference and path difference is given as 


AG = 2m (dx) 
A ° ee fe Ph eS Se 
fendnt By) Wine iS S— LuIvADAx/ 


Example: 


Path difference between two points is “then the poi pmawee: 
(a) In phase (b) Out of Phase : € points are: | Neither in phase nor out of phase 
(c) Coherent Because Path difference is neither 


d) Nei : 
(d) Neither in phase nor out of phase multiple of 4 nor 2 
: 


ee ( 
longitudinal Sek 


In vaccu a e of so’ 
( © space) Sp ed ¢ sound is 


> In = i Vv 
ly mediu 2 i 
a im speed of sound 1s gi en as 


asticity of the medium 
= —. kd : 

or compressibility of medium 

1 


ee 
Jcompressibility 
ompressibility 


(6 ae 

; eran ciaibling) 

rie Or inertia of the medium 

Pia of sound is independent of 
equency, wavelength or loudness. 


VX VE orve« 


iv. In Solids mole + ed to each othe 
: | cules are closely spac 


1S why they respond to the di 
OR E.> 
Example: Eng > 
= Which of the ibe oJ E, So v,> Viiq > Vz 


(a) 20 Hz 0,000 Hz c) 20,000 : 
b 7 
(b) 10, (c) 20,0 Hz (d) All have same “ 


4 


Scanned with CamScanner 


UNIT 04 OSCILLATIONS & WAVES ; Vavan Publisher 


For calculating speed of sound in air Newton assumed that when sound waves passes 
through air temperature of air remains constant (isothermal process). 
> Boyle’s law is applicable (PV = constant). 
> According to Newton or for isothermal process, modulus of elasticity of air is equal to 
pressure of air (E = P = 1.01 x 105 pa) 
> According to Newton speed of sound in air is 


(- E=P) 


a x 105 
v= aa Tone = 280 m/s 


> Experimental value of speed of sound in air at standard temperature (0°C) is 
332 m/s. 
> There was about 16% error in Newton’s calculations. 


Laplace pointed out that compressions and rarefactions occurs so rapidly that heat 
produced during the. compressions is confined to the region where it is generated and 
does not have time to flow to the cooler region where rarefaction occurs. 
Temperature of air does not remain constant. 

Since no heat flow occurs so passage of sound is an adiabatic process. 


Relation between pressure and volume is PVY =constant. 
_ Gp _ molar specific heat at constant pressure 


Cy molar specific heat at constant volume 


y has no unit, no dimensions and y > 1. 


Vv 


-_VVvVVWV 


> Asairis almost diatomic so for air y = 1.4. 


> According to Laplace or for adiabatic process, modulus of elasticity of air is y times 


pressure of air (E = yp) 
> According to Laplace, speed of sound in air is 


(« E=yP) 
1.4 x 1.01 x 10° 


v= —_ * 333 m/s 


1.29 


NMDCAT PREP BOON a6] By AZHAR IQBAL 0336-70988 
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imple: ; 
Hf mand v2 ceeroods of sound in air according to Newton and ea 
Laplace calculations then which of the following is true z= be 
‘ x4 M4 _ Ye 1 
aly =v. b)vy; = _ moo se 
pees ee ur =Vrv (m=V¥y, (dv, = yv, & vy 


Effect of Pressure: ; td a Vy, 


Since density is directly proportional the pressure (F 


—= const : 
not effected by variation in pressure of air ? ant) hence speed of sound is 


» Graph between speed of sound in air 
verses pressure is straight line 


P 


n speed of sound in air wil] 
(b)Become V2times (c) Become half 


Example: If pressure of air i 
r is doubled the 
(a) Become double hii 


i tfect of 


, (d) Remain Samev 
> constant ressure and temperature speed of sound in air i Vv 
| S Inversel Proportional to root 


Neer 
_ ® Since ratio be e 
oo VP1 
ae Nn densities of O2 to Hy is 16:1 h 
2 to H2 will be 1: 4. ence ratio between speed of 
eye. 4 . ; sound in 
a 4 Vo, a OR Vi. = 4Vo 
Examp! le: . 
At same tem 
peratu: SE soluti 
eee... ie and pressure in \ hich of following pas < : Solution: 
a maimum NE 88S speed of | Hp lowest density and 
2 (b)O. y 
2 (c)N2 (d) None of these Van os 


ve 


> At 
constant press 
ure and te 
temperature, mperature speed 


Reaso : 
im: By increasi 
asing temper; 
of sound ; ng temperature, volume increases ; : 
increases, eases and density decreases so speed 


7) i 
f sound increases by increasing 


> 
At any temperature t°C the vo 


lume of gas is giy. 
Where 8 j 8a Is given as V, = 
te B is coefficient of volume expansion and 8 = i Mo(1 + Bt) 
ey (1+-* ) 2B 
27/3) 
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ues d ir is directly proportional to square root er eeerature 
in air A 


> Speed of soun 
(Temperature in Kelvin) 


2 
4= {2 OR Tv 
wh ie “ 


VT 2 
m Solution: v« VT or ahd § 
at ture speed of sound will become | If v is doubled, Temperature should be 4- 
At what tempera’ sha 
Ses meal (b) 313°C T = 4(10 + 273) = 4(283) 
(a) 40 °C 


S (d) 11 1132K 13 
(c) 8 


; att 
emperature will become n* times (T =n 7 


If speed becomes n-times then absolute 


'C) is given as 
> Speed of sound at any temperature t(°C) is gi 


if t<«273 
| 


as A 
> With one degree or one Kelvin rise in temperature spee 
of sound increases by 0.61 m/s or 61 cm/s. 


t(oC) 


i icle then resultant 
are simultaneously acted on medium particl 
ves 
> If two or more wa 


a ebrai Cc of t 1 1 Isp a 
acement of rt cle 1s lg: 1c sum 
disp! ni! pa it heir ndividua d S' lacements 


Resultant - wave 
TAY = 142 = 3cm 
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i hree cases of I 


OSCILLATIONS & WAVES 

rinciple of Su 

> Interference: When two waves of same frequency and tray 
with each other. 

> Beats: When two waves of slightly different freq 
superpose with each other. 

> Stationary: When two waves of same frequency but trav elling 
with each other. 


elling in same direction superpose 


juencies but travelling in same direction 


In Opposite direction Superpose 


> Superposition of two waves of same fre 
phenomenon called interference. 


Constructive interference occurs if 
waves are in phase and they reinforce the 


effect of each other. 


quency and travelling in same direction results a 


Destructive interference occurs if 
waves are out of phase and they cancel 
out the effect of each other. 
> Phase difference = even r = (2n)r 


Phase difference = odd m=(2n+1)A 
> Path difference = nA (integral multiple of > Path difference = 
, By 


> 


(2n + 1) “odd integral 
If A; and Az are amplitude of two waves multiple of = ) 
then resultant amplitude will be A, + A, 

Relation between intensity and amplitude is 
intensity x (amplitude)? 


Resultant amplitude will be A; — Ap. 


ut 


Note pInNer 


f rles # odd (2n + 1) 


oZigs odd Ff 12 


Waves having constant phase 
difference are called coherent 


FLOW) integer 
waves. 


Example 1: 

If two Speakers are Producing sound waves of 
2m(a = 2m) as shown in figure. \ 

If two waves have same amplitude then find resultant 4m oe 


displacemen 


- tat point P and P’. 
Point P path difference between two waves is 
AS = 6m - 2m = 4m = 2(2m) 


=2A («A= 2m) 
Since Path difference js 2a 


hence 2™ order maxima 
at point P. 
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Resultant displacement = A + A=2A 
At point P’ path difference between tw 


A 
AS = 6m — 5m = 1m =5(~ A= 2m) 


o waves is 


‘ : ea A P ; : 
Since path difference is > hence 1 order maxima occur at point P. 


Resultant displacement = A — A=0 


Superposition of two waves having slightly different frequency but travelling in same 


direction results a phenomenon called beats. 

> Beats are periodic fluctuations between maximum and minimum sound. 

> A single tuning fork produces sound waves of single frequency say f =32Hz 

> By loading some wax or plasticize or prongs of tuning forks its frequency decreases say 
f = 30 Hz. 

> Iftwo tuning forks are sounded together beats are pr’ 
2Hz = (32-30). 

> Beat frequency is always equal to di 


oduced having beat frequency 


fference between the frequencies. 


om 


s of frequencies 50 Hz are travelling in same direction then 


Example: If two sound wave 


freat = 54-50 = 4Hz 


er than 10Hz. Beats can not be 


> If beat frequency (number of beats per second) is great 


distinguished by human ear. 
> Beats are useful in tuning a string instruments. 


Superposition of two waves of same frequency but travelling in opposite direction results 4 


phenomenon called stationary waves or standing waves. 


Antinode 


Example: 
If a string fixed at both of its ends is plucked from iS cede 


center two waves of same frequency travels in opposite 


direction which give rise to stationary waves. 
String vibrates in a loop and nodes and anti-nodes are formed. 


Noded 


Points which show permanently zero displacement are called nodes. 
Energy is bounded between two consecutive nodes. 


04 OSCILLATIONS & WAVES 


\nti- Nodes mga which vibrating with maximum amplit A 

called anti-nodes. nts +--+ — 
. - ° ‘ ‘ 

> All the particles of string execute SHM except nodes 


> Distance between two consecutive nodes is ~ ‘ ' 
; eee ’ 4 

> Distance between node and next anti-node is * CK KS 
os ' 


> Distance between two consecutive antinodes is 4 a ea 
2 ee 
Example: 2 
Consider string is vibrating in three lo. g rr 
Bs. What is distane istance =A+-=— 
— node and third anti-node. a WEAN 20° AN san 
3A 3A oN 
a 3a 5A 
a OS oO OM ( 
_ Example: 


If 12cm string is vibrating ji . 

. ting in four segments Solution: L = 4 (2 
(l , 

distance between node and next anti-node will be oops) then (5) 


A 

a oe Le 
coe ie 
. * = 

— @)0.75em —(b) 1.5cem (c) 3cm 6cm_ thus 


(d) 6cm (3) = 15cm 


> Waves travelling in stretched string are transverse waves 
> ° g is pluc oe 
If a stretched String | lucke j Wo transverse wav velling in Opposite direction 
. . . .. transverse aves tra II i 
99 ing Sit i 


SIRENS src of ransvers 
transverse waves in a stretched string is given 
as 


F is tension in the String 
- : 
2 “ mass per unit length of String 
Y ok iskgm=} 
ea directly proportional to sq 
Of mass per unit length of strin 


are root of tens rse y proportional to Square 
uare ro. ion and invers | 


2g. 
vaVF 
1 
ve — 
m 


Speed of Waves In stre’ ed strin S 1 y u be f ] Ops and 
tch SU g IS independent c en str T OF loop: 
id pe tot gth of st ing num 


frequency of vibration 


———_— —__,_..-- 
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Example: 
If tension in the string becomes four time than speed of 


transverse waves in string will become 
(a) Four times 
(c) One fourth 


Solution: 

Asv « VF 

So. speed will become two 
(b) Two times times 


(d) One half GV speedeL/V ¢Tension 
62) 


If a string of length @ is plucked from length . it will 


vibrate in single loop. 


> Number of loops formed = 1 ae 
> Number of nodes formed = 2 
> Number of Anti-nodes formed = 1 ; 3 4 . / 
> String vibrates with maximum wavelength i.e. 
A, =2¢€ 


, : : me: ‘ 1 |F 
> String vibrates with minimum frequency i.e. f; = if 


friis known as fundamental frequency, fundamental tone or I-harmonic. 


If a string is plucked from length ‘ it vibrates in two loops. 
> Number of loops formed = 2 
> Number of nodes formed = 3 vA 
> Number of Anti-nodes formed = 2 
> =i=f 
> 


~ 

> 
" 

™~ 


String vibrates with wavelength i.e. Az = > 


String vibrates with frequency fo = 2h 


If a string is plucked from length : 


> Number of loops formed = 3 
> Number of nodes formed = 4 AN 
> Number of Anti-nodes formed = 3 


> String vibrates with wavelength ie. A3 => =F 
> String vibrates with frequency fr = 2h; 


it vibrates in two loops. 


WIT 04 OSCILLATIONS & WAVES 


Such oscillations in which each fre is in ig 
quency ts 
7) Li leg ‘al mult 
> Only harmonics are pr ‘oduced in stretcl ed str ing 
fi 2f,, 3h. 4h AE gt | wavelength Ay aa4 | 
a2 “am 


> Frequencies other than harmonics are damped But k! 
quickly 


iple of fundamental Srequency are 


having frequencies 


Example: 
If fundamental frequency is 20Hz i 
then which of the fi i 
l , 
a ie can not be produced in stretched ie wa 
i i 
(b) 60 Hz 
(c) 70 Hz (d) 80 Hz 


> String is plucked from = 2 

‘ 2 
fu ber of loops formed — 
ber of nodes formed = n + 1 An, == 
_ » Number of antinodes formed = n 
uency: OR 


‘ fr = nf, Bl F 
: [a= "h Jor ize ala 1 =2¢ 
n 


Solution: 


70 Hz is not integral 
multiple of 20 Hz. 


Wavelength: 


Frequency of 1" overtone = 2f, 
Seat of 2" overtone = 3 f 
Fequency of 3“ overtone = 4f 
1 


Vode of 


A 
= 
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> Nuts on guitar are used to change the tension in string and thus change the frequency. 
> String of different mass per unit length are used to produce note of different frequencies 
> One can move hand on the neck of guitar to change the length of string to produce note of 


different frequencies. 

Example: Solution: 

If frequency of 5" over tone is 60 Hz then frequency 5th over tone = 6f; = 60 
2™ harmonic will be => f, = 10Hz 


(a) 10HZ (b)20HZ = () 25HZ (d)30HZ Frequency 2nd harmonic 
; = 2f, = 20 Hz 

Example: Solution: 

If three consecutive frequencies of a harmonic series fi =75-—60 =15 Hz 

given as 60 Hz, 75 Hz, 90 Hz then frequency of 1*| Frequency of 1" over tone 


overtone will be = 2f, = 2(15) = 30 Hz 


(a) 5 HZ (b)1SHZ (c)30HZ (d)60HZ 


F_STATIONARY WAVES TN AIR. COLUMN 


> Longitudinal wave (sound or pressure waves) can produce stationary waves in alr 
column. 


> When we blow air in an air column then 
the relation between incident and : f 
reflected wave depends on whether poy ee) ar A aed 
reflecting end is open or closed at open end Ng 


> (i) At open end air molecules have 
complete freedom of motion and can 
vibrate with maximum displacement 
and thus it behave as anti node. 
> (ii) At closed end motion of air molecules is restricted and displacement of air molecules 


remains permanently zero thus it behave as node. 
> Although sound waves are longitudinal waves but the displacement of air molecules can 


be represented by a transverse wave. 
Example: Which of the following mode of vibration can not be produced in air column? 


» Dd 


(d) All of these” 


‘Reason: At open end always anti-node and at closed end always node is formed. 
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Consider a pipe of length ¢ open at both ends. 


> Number of loops formed = | SS! ==4 
SSS 
> Number of nodes formed = | N 
A.N AN 


> Number of anti-nodes formed = 2 
> Wavelength: A = 2¢ (maximum wavelength) 


— 
. eed 2° 
F a ., f= = (Where v is speed of sound in air) , 3 
jis known as fundamental fre i = 
, quency or f ‘ 
harmonic or fundamental tone. ie 
[l-mode of vibration 
> Number of loops formed = 2 
> Number of nodes formed = 2 —— 
> Number of anti-nodes formed = 3 ews Y 
> Wavelength: a = 24 = (26 a z 
. cy 2 Ph=> at 
> Frequency: f, = 2f, > ip ae 4.3.23 
' 2e ae i 


ae 


> Number of loops formed = n 


__ > Number of nodes formed = n ne 
m > Number of antinodes formed = n+] 2 
Frequency: se * 
ry) 4 
Where n=1,2 3. nate 
Where n=1.2 3 
Such oscillati 
tions in which 
- each frequency is integral multi 
: ultipl 
: i iple of fundamental Srequency are 


Open end pipe only 
y 

Beh. 3h. 4f,,......and wave length A, 
i ; 
quencies other than harmonics are da 


harmonic are pr ed Vv rT lencies 
oduc yi i 
ce ha ing fi equi 


Sait Arica 
g mped out quickly. 
N overtone j 
4S any fr 
, Y Jrequency among the harmonic that i 
a psa Sp ieeaal * ic that is greater than 
Frequency of 24 overtone = 3f, 


Tin Frequency of 3 overtone = 4f, 
By AZHAR IQBAL 0336-7098894 
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UNIT 04 OSCILLATIONS & WAVES Yaven Publisher 
prequen vk nT 


Second Third Fourth Fifth 


yen at both ends 


Such oscillations in which each frequency 
are called harmonics. : 

ipe is cl 
> If pipe is closed at one end only odd harmonics are produced havi 
fr 3h Shir and wavelength A,, 24 21 ilar 


: 3 
> Frequencies other than odd harmonies are d 


i 1s Integral multiple of fundamental frequency 


g frequencies 


amped out quickly 


ase-IL: Pipe is 0 
An overtone is any frequency amon 
g the harmoni i i 
a Ic series that is greater than fundamental 
Examples: Frequency of 1" overtone = 3f, 
Frequency of 2™ overtone = 5h 
Frequency of 3" overtone = 7f, 


Consider a pipe of length e open at both ends. 
> Number of loops formed = ; ar : 
Number of nodes formed = 1 
Number of anti-nodes formed = 1 = 
Wavelength: A; = 4£ (maximum) 4 
Frequency: f; = = (minimum) » 
fiis known as fundamental frequency or fundamental 
harmonic or fundamental tone. 


vVvvvv 


vibration 


Fundamental 


Vv 


ote: sed end pipe as shown in the 


Single loop is produced in clo 
following figures 
Because at open end always anti 


formed. Hence 2™ harmonic cannot 


-nodes and at closed end always node is 
be produced in closed end pipe. 


Note: If pipe i 
—- P' Pe Is open at both ends, both even and odd harmoni 2 
Pipe is closed at one end only odd harmonic onics are cm 
a S 


Pipe Is richer in harmonics than closed end pipe are produced. So open end 


3 
> Number of loops formed = 5 
> Number of nodes formed = 2 re Ca) a 
> Number of anti-nodes formed = 2 hay change in frequency of waves due t j 
> Wavelength: A3 = hai A A Tver is called Doppler’s eff. 0 relative motion between sou 
Pastenge 3 R+ge! > Doppler’s eff pler’s effect. rce and 
F -f,=3f,> Eid / > Do ’ €ct was first observed for light coming fj 
> Frequency: fz = 3h 7 % n= # ppler’s effect is applicable for all ig from a distant star 
all types of waves ( longitudinal or Freneverse 


mechani 
hanical or electromagnetic) 


> Number of loops formed = > a 
n+1 : Sy 

48 change distance observer »isources 26 stg 75 i 

owe hange r 


> Number of nodes formed = = a 
ppler’ . 
> Number of anti-nodes formed = a > Idi te is observed) 
aa een s cies 
Frequency: : If distance between Es and observer decreases then frequency increases 
If di Source and observer increases then frequency decides: 
S. 


Stance betw. sami 
een so Ce é S y 
urce and observer does not change then frequenc remains 
ie and 
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at Sc observer move wet atchange "J Relative speed 


> Ifobserver is moving towards the source then relative speed increases and 
Vret = V +U, 
where v is speed of the wave and u, is speed of observer. 
> If observer is moving away from source then relative speed of wave decreases and 
Vrel = VU— Uo 
> Ifobserver is at rest then relative speed of wave does not change. 


(Doppler shift is produced only if source is moving) 
te S source move 28 14g 57 change Lf Wave length 


> If source is moving towards the observer than apparent wavelength decreases 
and A =A-AA 

> Ifsource is moving away from the source apparent wavelength increases 
and A =A+AA 


> Ifsource is at rest then wavelength remains same 4a =Aand AA=0 


Change in wavelength AA is known as Doppler shift and 


u 
MA=—> 


Where u, is speed of source and f is actual frequency 
Doppler’s shift only depends upon two factors. 
(i) Speed of source AAX Us 


(ii) Actual Frequency LA « : 


Solution: 


Example: 
If two cars A and B horn 
observer with velocities 20 m/s and 30 m/s respect 


the sound of same frequency while approaching an | Car A 
ively then Doppler shift is | Reason: 


maximum for? (AA % us) 
(a)CarA (b)Car B (c) Same for A and B (d) Zero for A and B 

Example: Solution: 

If a star is moving towards the earth with speed v then Doppler shift is | IR 
maximum for? Reason: ; 
(a) IRV (by uv (e) Visible light (4). same for all (aa) 


E.M waves 


og By AZHAR IQBAL 9336-70988 


General relation for apparent frequency is given as 


Jt Apsobserver/\ +—__. 


uft-ve wi , am 7 =<) observer /i 
+ 


-L6 +verx 


v be Ss 


Intec? eo \ Ss 7 

oth <<) source/i +vey stl le »source/\ 
‘, -S6 +ve t 

1. If observer is movi y i ca 
saa oving towards Stationary source 


nfs & > if = (=) ¢ 


v 
> Apparent frequency increases, 
> Pitch of sound increases. 


> Wavelength remains same and AA = 0 


“t 


—U, 
© 
@ 
i. pe moving away from Stationary source 


h er, 
> f ¥ (=) f 
—_ ~ . ; 
= Apparent frequency decreases(f' < f). 


> . 
Pitch of sound increases 3 


rver is moving aw i 
* g away from Stationary source 


> ’ = U-Uy 
>! oli 
iS ie Apparent frequency decreases. 
4 Pitch of sound decreases. 
Wavelength remains same and AA = 0 


3. If source is movin 
(u, = 0) 


>f=(~)p 


U-Us 


ig towards stationary source 


> x 
: Apparent frequency increases, 
Pitch of sound increases. 


= > Wavelength remains same and AA = =£ 
f 


4 Isource is 


By AZHAR IQBAL 0336-7098894 


Scanned with CamScanner 


OSCILLATIONS & WAVES 
> Wavelength increases (A >a) 


UNIT 04 


5. If source and observer are moving away from each 


other. 
Vs 


> faa 
> Apparent frequency increases (f ‘Sof. 
> Wavelength decreases (A < A) 


—U, 
XwaAew 


6. If source and observer are moving towards each 
other. 
‘ v—-Us 
>of =e) S 
> Apparent frequency decreases Ge<f): 
> Wavelength increases y ae 


> RADAR is an abbreviation of “ radio amplification 
detection and ranging” 

> Ituses radio waves for detection of objects. 

> RADAR is used to determine the range (R = ict) where 
c is speed of light and t is time between transmission and =~ 
reception of radio signal. 

> RADAR is used to determine speed of objects (us 


transmitter and AA is Doppler’s shift. 
> Ifan object is approaching the RADAR then A decreases. 


> Ifan object is preceding the RADAR then A increases. 


> SONAR is 
ranging”. 

> SONAR uses ultrasound waves. 

> SONAR is used for detection and to determine range 


and speed of submarines. 
> SONAR is used to fixed sea depth and undersea 


mines. 


= f (AA))where f is actual frequency of 


an abbreviation of “sound navigation and 


04 OSCILLATIONS & WAVES Vavan Publisher 
fi Blue Shift: 


If a star is moving away from earth its 

is shifted towards longer 
wavelength (towards red) it is known as red 
shift. 


If star is moving away from earth its spectrum 
is shifted towards shorter wavelength (blue 
end) it is known as blue shift. 


= 


Galaxy receding 


ax 


she 


E Light waves are stretched (red-shift) 


Galaxy approaching 


‘> 


Light waves are compressed (blue-shift) 


, > RADAR speed trap uses microwaves 


. t i i 
> Speed of vehicle can be calculated b shmop wei ae 


u — the ; 
Y (us = fAA) where f is actual frequency and AA is 
J 5 


Do You Know 
, f now 
Echolocation allows dolphins to detect small 


ifference j i 
Nce in the shape, size and thickness of 
object. 


Z _ Do You Know 
at navigates and find food by echo 
location 
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HEAT AND 
THERMODYNAMICS 


UNIT 05 


05 HEAT AND THERMODYNAMICS Yvan Publisher 
> Time between two consecutive collisions At = 2 


> No. of collisions per second = “= 
2e 


> Force exerted by molecule on the wal| = <hange in momentum 
= omentum _ 2mv), 
time — os 
Vix 


Heat; Heat is type of energy flowing due to difference in temperature of two bodies. 


Total force on the wall ABCD = F,, + F. 
Te MBE y aie ae 


Temperature:: 
..+Fy 


> Macroscopically temperature is measure of hotness or coldness of a body. : : 
> Microscopically temperature is measure of average K.E of molecules of a substance. » + mv3, mvj, 
: : ? ? Hey / 


> Pressure on the wall ABCD = 


2 2 
B (vi, + Vey Hove + vz.) 


KINETIC MOLECULAR THEORY OF GASES 
P= pe (Pes vie) 


> There are two evidence for kinetic molecular theory of gases. 
(i) Diffusion (ii) Brownian motion N 
> All gases consists of very small discrete particles called molecules. a 
> Density of gas = —Total mass mN 


> Gas molecules are in state of random motion in all possible directions with different ef 
Total volume p= B 


velocities. 3 
Molecules of gas are constantly colliding with each oth Average velocity = “1+¥2*~+y 
Collision of molecules is perfectly elastic collision. ig 

Molecules of gas do not exert force on each other except collision. 


Volume occupied by gas molecules is negligible as compared to volume of gas. (volume of 
container). 


er and with walls of container. be 
=<v>=0 


> 
Average square velocity = 012402244 0y2 
= Vi tent tetuy? 


=<v'?>#09 


N 
> Root 
m : 
€an square velocity = Voy? >= {pez 
=| _—_——.. 
#0 
N 


> Since i 
‘ molecules are in random motion hence < 
Simi a 
‘ imilarly P, =p <v} >and P, = 
<v?>=< y2 . 
HS<v2s 2 
k > + <v 


VvVVV 


2 : 
v, = 2 

: <> < y>=< v2 > 
p<vy> 

Pressure of gas is defined as momentum transferred to z 


walls of container per second per unit area due to 
continuous collisions of gas molecules with the walls of 


> 2 
+< vp >=3<v2> 


=<y>=1 
x 3<U'> and P ==p<v? > 


container. rp. 4 
> Consider N number of molecules enclosed in a cubical - y = P, (Pascal’s law) 

age aa og 
bees re on any wall of container is given as 


> If a molecule of mass *m’ moving with velocity Vix 
rebounds back with same velocity (due to elastic collision). 
then 

Change in momentum = Py — P, = (—my) - (mv,,) 


P=p<v*> 


Example 
‘If Velocity o 
T speed of each mol i 
ee molecule is doubled th 
(a will become “ pgs 
‘sai wil be ' ion: As P x sl > 
. If v is doubled, P will 


urT; : 
t Times (d) Remains same become fi 
me four times. 
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UNIT 05 HEAT AND THERMODYNAMICS T 05 HEAT AND Flt esicgs 
Example: Solution: As P «< y? > hetween Temper: ature and < ance 
If average square velocity of gas molecules is doubled, pressure of | If <v? > is doubled, p > At any temperature T (Kelvi K.E> 

gas will become will become double . N)<K.E> is given as , E 


<K.E >= Sk 


x > <K.E>«T 
_ > Average K.E of molecules only 
of nature of gas. 
Example: At room temperature which of the follo 
_ molecules have greater average kinetic energy. 


(a) Double ¥  (b) Half (c) Four Times (d) Remains same 


. . ; i i y 
> Kinetic equation of gas is given as P= +P <v>= 7 Se 
de 
pends upon temperature and independent 


1 
=> PV = 5 mN <v? > 


wine oe Solution: 


Since temperature is same 


Relation between Pressure and <kK.E> 
= N 2N 71 . @H, C 
> p=" <v vi >=, <zmv’> 2 (b) CO, — (c) Ny 5) All-have sake cnc ee 
P .t energy” | S0 <K.E> is also same. 
> 2N Example: 
P= 3 <K.E> x 27°C 
ae % ea, » average K_E of gas molecules will be Solution: < K.£ > = 3 kT 
> ifs = N, = constant thenP x< K.E> ne (©) 600 x 10-21) nH 4, x 10-71 J oe = 27+273 = 300K) 
6 21 
General Gas Equation; Raia = 5 (1.38 x 10-%3)(300) 
> General gas equation for ‘n’ moles is given as soit? A. 38 = 4) 
7 J =6x 10-21, 


. y 


Where R is general gas constant and in SI units R = 8.314 Jmol71K7* 


> Ifnand Tare constant then P « = (Boyle's law) 
> Ifnand T are constant then V « T (Charle s law) 
a 

> 


> Proportional to pressure. 
Vat p (if nandT = constant) 
PV = Sy Gehere kis co 
4 PLV, = P,V, 
> Different graph for Boyle’s law: 


ie ane 


nor P 


If P and T are constant then V xn (Avogadro s law) nstant and k = nRT) 
If n and V are constant then P T (Lussac s law) 


The ratio of general gas constant to Avogadro’s number is called Boltzmann constant. 


8.314 rok 
and k= Seay = 1.38 107° JK = 
7 two — ie constant temperatu 


d ~ 6.02x10? a 
~ Braph betwee; res T; and T: Catan 

. n P and ~ 7 'S shown in the figure then. ; — 

Example: The product of Boltzmann and Avogadro’s number Solution: : T, 4 Slope of graph = on 

(in SI units) is always equal to e Nyx k=R= 8.314 se ‘ (=) 

(a) 8.314“ (b) 6.02 x 1023 = (c) 1.38 x 10° (d) one e = PV=k=nerT 
(@)7, >T, 'y => Slope x T 

Example: The ratio of unit of Boltzmann to unit of General gas seater gq°% TN=1, * T, <T, nae 

constant is equal to . arate Us wari ) None a . " 2 larger then T; 

(a) mole (b)mole*¥ = (c)J mole7! _(d) one +> T, 
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Other relations for root mean square velocity are 


HEAT AND THERMODYNAMICS Vvan Publisher 
UNIT 05 


lume of gas is directly 
are kept constant then vo 

les of a gas and pressure 

> If number of mo 


proportional to its absolute temperature. 
> VT (Ifnand P are constant) 
> 4 = Zor V,T2 = V2T; 
1 


> Different graph for Charle’s law. 


Sum of all forms of molecule energies (P.E and K.E) is called int 
> For ideal gas molecule P.£ 


ernal energy. 
= 0, because there is no force of attraction or repulsion 


v between molecules. 
P Vv : T > Ifgas is mono-atomic molecules posses only translational K.E 
> If gas is diatomic or polyatomic molecules posses translational. vibrational and rotational 
= Vv K.E. 
Vv T > Since K-E only depends upon temperature and internal energy of an ideal gas only depends 
Vv nR 
nR ~ >-=— upon temperature. 
oe PV = nRT P po ' 
> =k (where k is constant and k = =) as u > By increases temperature internal ut 
> ion: i d vice versa ZA ee be of. 
the | Solution: energy increases an : ; <—U* 4/ Internal Energy? £ (= Ideal 
different constant pressures Fi = ; Slope of graph = vou > Atconstant temperature (isothermal bel 4 a 
Example: If at two f a gas is shown in Ope Tie? : 113 SdenendTemnerature 
between volume and temperature of a § 1 & process) U = constant and AU = 0 «S44 Cepends temperature 
rt below then > Slaps P > A function which only depends upon Internal Energy « Temperature 
the figure so P, > Py | initial and final states and independent 
; (b) P; < P2 _ of path followed is called state function. 
(a) Py as ty (d) None of these "4 Change in internal energy is a state function (i.e independent of path followed) 
(c) P; = P2 > Ifasystem changes state (P,,V;) to 
‘ve (P2, V2) along two different path as 
rr a . 
Root mean square velocity See ey shown in figure then 
. i rms 
> Root mean square velocity 15 8 AU, = AU, 
here ‘m’ is mass of each molecule. Sizn convensionss 
Ww 
é 1 Heat removed | Work done by | Work done or 
i depends upon yx). \ TK done on 
> Root mean square ts . T) 2. Nature of the gas ( 7m) OM system | the system the 
v 
1. Temperature 


system increases then 


Parabola 
Vrms Vems 
Vrms Hyperbola ig 
i 1¢ 
\T 
vm 


kk done in thermody 


. > Work done by the system is taken positive. 
: Solution: 1 Hen? Work done at constant pressure P is » Work done on the system is taken negative. 
mperature which of the following Mt Since Vrms % Ym BiYen as 
: At room te velocity 
Example: At quare 


Area under P —V graph is equal to work 
oot mean S 


, done. 
molecules will have greater 


Urms' 
N,  (d) All have same enersy | He has greater frm 
; (6) (c) Ne 
(a) Hz ¥ fay CP2 
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UNIT 05 HEAT AND THERMODYNAMICS 
200V 


Example: If volume V of gas increased by 200% at pressure | Solution: Vy = V +> = 3V 


P then the work done by the system is ae 
(a) PV (b) 2PV mf “al ‘a vi) 
(c) 3PV (d) 4PV = P(3V —V) = 2PV 

Example: P-V graph for two gases is shown in the figure Solution: W; > W2 

below. For same change in volume which of following 

option is correct. 1" gas 
(a) W, = W2 (b) W, < W2 P 
(c) WwW, > W2 (d) Ww, > W, and W, =0 ore gas 

6 eb 1 work case S18 x0) garalh 7 
Vv 
Example: A system undergoes a cycle process as shown in | Solution: 
the figure below then work done willbe 3 W, = Area of triangle 
PV 1 
oo”. m2 = 5(3P - P)GV -V) 


(c) 3PV (d) 4PV 


(2P)(2V) = 2PV 


FIRST LAW OF THERMODYNAMICS 


system it appears as increases in internal energy which is 
done by the system. 


Q=AU+W 


Where AU is change in internal energy(AU = Uy — Uj) 
> First law of thermodynamics is actually law of conservation 0 


When heat Q is added to 
stored in the system plus work 


f energy in thermodynamics. 


nical work is 


pump by closing its nozzle. Mecha 
nternal energy. 


When we compress the air ina bicycle 
hanical energy is converted into i 


done on it. Since no heat flow oceurs so this mec 
Thus internal energy increases and its temperature increases. 


>. Energy transforming process that occurs in an organism is called metabolism. 
> Energy from food we eat is stored in the body in form of internal energy. 
>» By doing some mechanical work internal energy decreases. AU = Q-—W 


By AZHAR IQBAL 03 


3 — in which no heat enters or 
__ » Temperature of the system may 


HEAT AND THERMODYNAMICS 


dou “6 . 
isothermal Process: ; Zavan Publishes 
A process which is carried a": 
: ou . 
ase T= constant. he : fat constant femperature is called isoth 
: hence internal energy also remains c sothermal process. 
J a constant and AU = 0 


> Boyle’s law is valid 
3 
or 


> Curve representing the isothermal Process is called isoth 
‘ sotherm 


> First law of thermodynamics takes the form Q=W(- AU 
— + AU = 0) Ls 


> Mostly pr hic 
y process which are carried out slowly are'isoth 
ye othe 
> For isothermal process modulus of e! ermal 


asticity of 2Zas Is eq ressure =P 
5 S1S © jual to pressure of 
SS of the gas (E 
5 ) 


Isothermal ( ompression 


> T=Constant and AU =0 
> Work done is +ve. 
> Mechanical energy i 
BY Is converted int 
Q=-w into heat Heat is converted into mech I 
-chanica 


(pot Theat yl oAmec al en if Ae : ou cat x 
2 eo ey, echanical e crey 7 lh) ; 
Y Rn (xe 
y h / Work 9s foAheat 2) | 
y 4 whe | 


aN 


V 


4 oY = Oand T = Constant 
Work done is —ve 


leaves from the system Q = 0 
increase or decrease. , 


> Relatio [PY” = constant 
nm between pressure and volume is 
PVY = cons 
tant. 
> Curve representin 


Cur g the adiabati i 
Se seerese ic proce i 
* . abat is y times Steeper than isothe eT NN : 
irst law of thermodyn = 
: Mostly process which 
For adiabatic Process 


isotherm 


7 adiabat 


amics takes form W = —-AU(. Q@=0 
are carried out rapidly are icflabeties 
modulus of elasticity of gas is Givens E 


\diahatic | Xpansion 
Adiabatic ( ompre 
> Work done is + i k _ = 
E ve. ’ eis e 
s nternal energy is ¢ Vv v 
&Y Is Converted into work va a i aan Vy Vv nto 
Viechanical 
: ; Ry Is Converted j 
? internal ener, yi Ww teu= a 7 2 
(ibs gy be 4 york bay —) pf 5 
yi (2b exintem: | 3 wo 
: vox a energyg (Ly rk 
nai ‘ee decreases so ‘emperature > Internal energy increases so mee 
Teases P increases 
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Examples: 
j. | Compressions and rarefactions of air through which sound waves are passing. 
ii. Rapid escape of air from burst tyre. 


iii, | Cloud formation. 
yrocess (Isometric process): 


Isochoric 
A process which is carried out at constant volum 
> No work is done (W = PAV = 0). 
> First law takes the form. Q = AU ss 
> Ifheat is added to system, internal energy increases 
thus temperature increases. 
> Ifheat is removed from system, internal energy decreases. 2 
Example: Pressure cooker is an example of isochoric process in which volume is kept 


constant so W = 0 and heat added is entirely converted into internal energy. 


cis called isochoric process (AV = 0). 


A process carried out at constant pressure is called isobaric process. 


> Work is given as (W = PAV). 
> Inisobaric expansion heat is partially converted 

into internal energy and partially into work. 
> In isobaric compression work done 


is partially converted into internal e' 


on the system 
nergy and partially into work. 


Adiabatic 


Isothermal ga 


t of heat required to raise the temperature of a substance through one Kelvin 's 


Amoun 
called heat capacity. Q 
> Itis denoted by C and Ce aT 
> Its SI unit is /K~? and in terms of base unit is Kgm?s~*K~*. 
> Boltzmann constant, entropy and heat capacity have same units. 
> Heat capacity depends upon two factors 
(i) Nature of substance (ii) Amount of substance. 


(n is number of moles) 


> Heat capacity for adiabatic process is Zero. (: Q = 0). 
> Heat capacity for isothermal process is infinite. (“ AT = 0) 
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Amount of heat required to raise t 
se the t 
Kelvin is called specific heat. ey aetna hes arenes ome 
> Itis denoted by ‘C’ and 
Q 


> Its SI unit is /Kg~!K- and i . 
it is /K g~*K~* and in terms of base units is m?s-2K-!. 


> Specific heat only depends u 
n natu: i 
‘ ‘a pon nature of substance and independent of amount of 
> For adiabatic process Q =0 > c = -~-=9 
maT 


> For isothermal process AT = 0 = c = 2 
=—=0 
m&T 


Example: Ratio of specific heat of 2 

2k . 
heat of 4kg is g water to specific | Solution: 1: 1 
(a)1:1 (b) 1:2 (c)2:1 (d)1:4 


Volar Specific Heat: 


(specific heat is independent of 
amount of substance) 


4 of Ip le substan h e 
> of 
Amount 0 heat required to raise the temperature o one mo. cet rough on 


Kelvin is called molar specific heat. 


¢ It is denoted by C and Q 
. oe ~ nT 
; 3 Its SI unit is Jmol K-1 
General gas co 
: nstant and molar specific heat have same units 


Molar specific heat only depends u 


nna x . 
substance, pon nature of substance and independent of amount of 
oO 


> - . 
For adiabatic process Q = > C = 2 = 0 
nat 


For isothermal process AT = 0 > C = 2. = 
nat 


> Whe i Vv 
} N solids or liqui y 
r liquids are heated their volume approximatel i 
remains constant. 


=> AV = OandW =0 
>Q=AU 
© internal energy and no heat is used in doing work 


Q, = nC, AT 
: La =nc,ar | And AU a nCyAT 
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> . . 
Heat is entirely converted int 


UNIT 05 HEAT AND THERMODYNAMICS Vaan Publishes 
In case of gases 


> For gases, there are two types of molar specific heat 
1. Molar specific heat at constant volume 
2. Molar specific heat at constant pressure. 
Molar specific heat at constant Pressure 
> W=PAV 
> First law take the form 
Qp = AU + PAV 
> Heat is partially converted into internal 
energy and partially used in doing 


Molar specific heat at constant volume 
> V=constant > AV=0 >W=0 
> First law takes the form, Q = AU 
> Heat is entirely converted into internal 

energy and no heat is-used in doing 


work 
AU = nC, AT 


> Molar specific heat at constant pressure is always greater than molar specific heat at 


constant volume (Cp > Cy) 
(Cp — Cy = R) 

__ molar specific heat at constant pressure = 
7 a molar specific heat at constant volume 
The value of y is always greater than | and it has no dimension 


Vv 


Vv 


and no unit. 


Vv 


Polyatomic 


»/ multiply Afb ESS LLY C,ey 


id 


> /multiply atSdngiye LEA Cpe 


Example: Solution: 
In case of Helium Gas the value of molar specific heat at constant Helium is a mono atomic 
volume is = 

3R SR hd es 
@>¥ (b) > (°) 5 @) 3 
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ELECTOSTATICS 


Charge is property associated with matter due to which it 
and magnetic effects. 
> There are two types of charge (i) Positive char 
> Like charges repel each other and unlike char 


produces and experiences electric 


ge (ii) Negative charge 
ges attract each other 


F+—(+) wn == =a -2=---2 (4) (> _F lar as 
Sak o£) 


—— 
Example: Which of the following is greates p 
greatest val f charge? 
@10C (b) 20C oe 


(c)-5C soc 
> The smallest value of charge which c Se 


an exist independently j = ! 
€pendently is e = 1.6 x 10-1% 


Electron or - ve B Neutron or 


Proton or +ve B 
y-rays a-particle 


mom —1.6X10-%C | +¢-16 x 10-19¢ 


Zero +2e =3.2x10-19¢ 


| 
1 o F — 
(in terms of base units As) . : _ 
ally neutral (No 


> Sl unit of charge is coulomb 
g Every atom is electric 
Example: He- atom 


«Oza Electron 
»h9 BS 
3 
‘ 


‘ 


of ele 
electrons = No. of Protons ) 


Net charge = +2¢ — 2e=0 


-- or 


Proton 


> Charge i 

eis i i 

* Satomi (charge is always an integral multiple of ‘e’) | Q=ne | 
nservation of charge 

Charge Neither be c 


another and total ¢, 


reated and nor be d 
estroyed but can be tr bod 
: ] ansferred fro 
harge always remains constant. ines ae 


a. 
&!Ven to a conductor alw 


ays resides on the outer surface. 
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UNIT 06 ELECTROSTATICS 
Methods of charging: UNIT 06 ELECTROSTATICS 
1. By Friction: By rubbing two bodies together both bodies are equally and oppositely > €, is permittivity of free space and K = — 
charged due to transfer of electrons from one body to another. F , p= un care 
4n€ 


Examples: (i) When glass rod is rubbed with the silk, the glass rod becomes positively 
charged and silk is negatively charged. (ii) Clouds also get charged by friction. ; 
2. By Electrostatic Induction: \f a charged body is brought near a neutral body one side of 
neutral body (closer to charged body) is oppositely charged and while the other side is 


— AOAC CO 


Examples: Three equal and similar 
: charges are place . 
: : aced j 
at the comers SP aii equilateral tiangle ¥Ssholn in ‘ies Solution Horizontal component are 


figure then resultant force on q is acting along pa and vertical component are 
£ added up 


’ 


q qi” 
3. By Conduction: When a charged conductor in contact with an uncharged conductor, some (A) towards right (B) towards left So the wf 
charge is transferred to uncharged conductor thus both conductors are similarly charged. (C) upward (BS) downwerd =e oe force on q is in 
ection 


solve /questions LU Ayi 


me Ue Ans Aresove components £ wif forces ee Lis 


~s if 
~U= = sscancel — 9 45) 


SO= OC 


harges is directly proportional to product of magnitude of charges 
hem 


“wi-~s components add 


/ s 
-U ME é ‘ 
uv along Cline Jisd_ by charges “Force -1 


: 7 wtsine FL oe 
Force between two point c' component Lec; GEE 
canglee f <—tcomponents _2 


and inversely proportional to square of the distance between t 
UECos Brle yy 


ote 
Coulomb’s Law is applicable only 
for point charge- 


Example: If charges are placed at corners of ed as Solution: 93 and qs 
: ; is maximum between 
shown in figure below then force 1s Lyi sv sproduct 6charges f 


= lc 
(a) q; and q2 (b) qz and q3 Sri sh force ad 


1 q2 


> Both fore 
= i 
> are always equal in magnitude but opposite in direction 


(c) q3 and q4 (d) q; and 44 ’s law obey the Newton’s 3” law of motion. 


Ct 


$= Int fba 
n terms of base ensions he ee 
Constant Value in Shunits SI unit units piaieieet Fi = ~Fay 
+ If4 : 
pee Te Pbera gf EAC 20 charges apse nach ote 
Pee 2 M1 Lv aicharge inte tre 
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> Presence of dielectric medium (insulator) always reduces the electric force between 
the charges by a factor €,. 


r 7 - = {7P 
(ys co FS 2 —relation! Fux Quantities dt i) 
Relative permittivity 
€, is known as Dielectric constant 
Dielectric coefficient 
> , is constant for given material and different for different materials. 
> Value of €, is always greater than or equal to one for vaccume: €,= 1, for insulating 
materials €, > 1, For metals: €,= © 
> €, has no units, no dimensions. 


Material 


Ammonia Liquid 


Paraffined paper 


> Lines which provide information about strength and direction of electric field are called 


electric field lines. 
> The concept of field lines was introduced by Michael Faraday. 


(i) Electric field lines due to positive point (ii) Electric field lines due to negative point 
charge are radially outward. charge are radially in ward. 


FE 


(iii) Electric field lines due to two similar 


charges are repelled away ( charges. 


(iv) Electric field lines due to two opposite 
charges are pulled towards charges. 


By AZHAR I 


06 ELECTROSTATICS 


j. Electric field lines are imaginary lines to visualize the pata 
jj. No. of electric field lines « magnitude charge. ectric field. 
iii. Electric field lines originate from positive charges and ends on neg; 
iv. Lines are closer where field is strong and lines are =e 7 ‘s eae charges 
y. Tangent to field lines at any point gives the Bitoni * er apart where field is weak 
yi. No two field lines can cross each other because ele vA pe a field at that point 
given point. Se electric field has only one direction at a 


vii age oe the lines remains same then field is uniform and 
In¢ does not remain same then the field is non uniform ‘a 
Uniform field ; 


if the distance 


Non uniform field 


le: A non-uniform electric field is shown in 
then at which of the following point electric 


(d) same at all 
points 


> El . . . 
‘ a. 7 pecisity is a vector quantity 
" a > 4 wits : 
Vm, unit in terms of base units = kgms~3 4-1 


> Dimensions = [MLT-3 4-1) 

Ficctric forces Force actin é 

§ On a charge “q’ in an electric E ij 

field E 

4 ree on a charge only depe i . 
Elec rce is ind ese 
Sorce on positive 
00 electric field. 


pon magnitude of charge and electric field 
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UNIT 06 ELECTROSTATICS 
> Electric force can accelerate, decelerate and deflect the charge particle. 


In case of positive charge 
(a)When B is parallel to E | (b)When v is anti-parallel 
to 


(c) When ¥ is perpendicular 
to 


Elect 


Electric field accelerate 
charg 


the charge 


Electric field only deflect the 
charge 


Electric field accelerate the 
charge 


Electric field decelerate 
the charge 


ELECTRIC FIELIN TENSITY DUE 
d intensity due to point charge at any distance r is given as 


Kq an 
[==#] 


It only depends upon charge, distance from the chargé 


And nature of the dielectric medium 
1 
on 
Straight Parabgla 
E E 
1 re 
4 =A 


Electric fiel 


. More steeper Hyperbola 
than hyperbola E 
re 


Presence of dielectric medium always reduces the electric field intensity by factor €, times. 


(See f5 A erelation si Unc” Quanities PY SD) 


4 
a 


. ELECTROSTATICS 


Field I ocation: 


When charges are similar, Let (q2 < q;) 
ae 


Fabetween LZ Ap zer0 field FU rsimilar 74> 
—. ° 


67 Lsmaller charge vs 
iff = E, — E, =0 then E, = E, 


r, and rp are distances of zero field 
from the charges q,and q, 


4uC and 16uC char 
ges are separate 
m. Then zero field location inure. 


(d) 6m from 1c 


< ‘eee e T += 
Ie 2 
on E, E; 
sarnesis wees ot ee CG ) ——>» 
1 Z q2 
4side ls OZ We SA zero field 7 opposite Zio | 


1 "2 nN q2 
>Pr r r 
a lap andr, = 
[az _. la. 
VG - dene 1 


aim — 
When charges are opposite, Let (q2 < q;) ] 


or <—C-esmaller ys! € x 


> kay Ae ch 


Solution: 


} Ae 4; =4uC 92=16uC hh = = = — ie 
)im from 16,C eueert 
(c) Im fro: (b) 2m from 4uc Ze 
: m 4uCv {a)din from auc y= 3 tae 
; a Mes: If 1uc 
by distanc HC and —4uC charges are 4 
ie 3m. Then zero field location me Solution: 
a <----- ---> n= ian 
|S Ey E; ies 
92 = ~4uc 3 3 
4, = 1uC n= pe ee 
(@)Im from 4nc 1 ue 1 ri 24s 3m 
from lucy (b) 3m from -4uC LL 1 
. ™%=3+3=6m 
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CTROSTATICS _ ep : 
INTENSITY FOR DIFFERENT CHARGE 


Zi 


UNIT 06 


Charge conducting sphere (or shell of ey Ac 
rg ic field inside the hollow charged sp’ a 
‘ ces the sphere hollow charged sphere behave li 
Outside the : 7 
; Ebeaie potential inside the sphere is constan' 


(i) 


‘ es, 
Oxszielectric field M region (7 


; ” 
€ x= ¥potential U-region 


On surface of sphere or shell 


ii) Infinite sheet of charge: 
q eee field intensity due to 
sheet. For example at point A an 


#5 
(ii) Between two closely spaced and oppositely 


> Electric field intensity between two oppo 
distance. 


. 


To eliminate the stray of Electric field ae ease 

’ i ter 
sensitive electronic devices such as T.V or comp 

are often enclosed in metal boxes _ 


pendent of 


infinite sheet of charge is independent of distance from the 
d B electric field is same. 


wi 


harged plates (capacitor): 
pil charged plates is also inde 


Gn > SI unit = volt = J¢-1 


Potential difference between two 
positive charge from one point to another 


Work done on the charge: 
When a particle of charge q and mass m 
| passes through P.d V then work done on it is 


given as 


> WaxgqandW «Vy 


> W is independent of. mass of 
ticle 


jectric Potential: (Absolute Potential) 
a Electric potential at any point is defined as work done i 
from infinity to that point while keeping the charge in equilibrium, 


Ww » Potential is scalar quantity. 


06 ELECTROSTATICS 


n bringing a unit positive charge 


= kgm*s~3 4-1, Dimensions = [ML?T-3 4-1] 


points is defined as work done in bringing a unit 
while keeping the charge in equilibrium. 


Change in potential energy: 
When a particle of charge q and mass m passes 
through P.d, V then change in P 


> AP.E «q and AP.E x V 


> AP.E is independent of mass of 
Particle 


E is given as 


Ie 


Rain in speed of particle when it is 
accelerated by P.d V is given as 


Gain in momentum 


The gain in momentum of a particle when it is 
accelerated through P.d V is given as 


: 4 particle of charge q and mass m 
Passes through P.d, V then change in K.E is 
Siven as 


> AK. E & @ and AK. « V 


> aK -E independent of mass of 


> pam 
Sa pea 
# | > vay [p= van ]> 95a 
> vox — - pxvV 
Change in kinetic energy: Example: 
Wi rEy. mp 


If an electron and a Proton are accelerated 


through same P.d then which of the following 
Statement is true 


(a) both will gain equal K.E 
(b) electron will gain greater speed 


(¢) proton will gain greater momentum 
(d) all of these W 
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UNIT 06 ELECTROSTATICS 
Example: ; an La ELECTROSTATICS 
If an electron and a proton are accelerated through same P.dthen | Solution: Asm, > m, >CTRIC POTENTIL 
— BO ELE POTENTIAL DUE TO POINT CHARGE 


which one will gain greater momen 
(a) Electron (b) Proton (c) Both gain same (d) None So proton will gain 


greater momentum. 
> The quantity (=) which gives the maximum [[ =< i. ee 
~ \ar If electric field in a given region 
rate of change of potential Ar with distance is zero then electric potential in 
is called potential gradiess. pam this region is constant 
» Its SI unit * Vm > NC = kgms A 1. If electric field is constant it 
> Electric field intensity and potential gradient means that electric potential is 
changing at constant rate in this 


have same units. 
> Potential gradient is a vector quantity. 


Electric potential at any distance r due toa 
point charge q is given as 


Potential due to +ve charge is +ve 


Potential due to —ve charge is —ve 


y 
Vaq and é ie 
7 ¢ 


Ta ¢ of di : : : 
presence of dielectric medium potential decreases by €. times 


region 5 
V, 
Vined = OR V. é 1 q 
> Electric field is equal to - ve potential gradient. | If V is P.d between two points r ned ane.e. + 
separated by distance d then 
av itude of electric field betwe ™ 
ar faa ee v ¥ “id es are opposite (let q2 < q;) 
age y @- = Tf 
> IfE=0 > Av=0 and V = constant ‘i 3 es eS, | wh 
> IfV = constant then AV = 0>E=0 ee quantities »b%e-ed EVA) q2 =< Zero Potential JUxopposite Z6/1 
> Indirection of electric field potential decreases. ‘ n_u eit Zale 
> In opposite direction of electric field potential (See S$ A atelation 0" — Exe? Lo desmaller wil nye nL Ze 
increases. sini = eae 
> In perpendicular direction of electric tie istance of zero potenti - 
potential remains same. ene charge potential point from first Distance of zero potential poi 
Example: P.d. between two oppositely charged parallel Solution: ‘ charae potential point from second 
plates is 12V as shown in the figure then electric field ae 2 
between the plates will be : ¥ 
f = 70 x 10-2 / Example 
Ocm : Potential at a point mi 
Opposite é point midway betw 2 
= 120NC* charges is een two equal and = Solution: 
ac. LL a > ae — V= Vv, 
(a)1.2NC7* (b) 12NC-!_ — (c) 120NC 1 (d) Zero © ae a -C) a 
=0 > te he 
i i Solution: (a) “2 oh q =4_4 
Example: P.d. between two oppositely charged parallel plates is i. by 2k2 Pe rf 
12V Sapa in the figure then electric field between the plates ae. aa ze tric field Example: If-ayc ; , (b) = (d) zero =0 
; n direction of € | UC charges 
pane Pee potential decreases but in then find Position of = aaa is arated by distance Solution: 
9 perpendicular direction ; ee potential is zero “qr 
potential remains consti" SSS <q ) ate 
—luc * = x 
Gx 2uC x= “oe find 2m 


(b)2m from 2yC Zero potential point lies 


_ ©Im 
om — wc tAbetnek 2m from —1C charge 
“uC and 4m from 2yC char 
ge 
| By AZHARIQBAL  0336-7098894 


maximum atB_ (b) Potential is minimum at A 


(a) Potential is 
same atC &D (d) All of these” 


(c) Potential is 


AL 0336-70988" 
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b) When charges are similar (both are +ve or both are —ve) then zero potential point lies «, 
infinity. 


Electro Cardio Graphy:(ECG) 

An ECG records the voltages between points on human skin generated by heart and it provide 
information about the performance of heart. 

Electroencephelography:(EEG) 

An EEG records the potential difference created by brain and provide information about for 
abnormal behavior. 

Electroretinoraphy:(ERG) 

An ERG records the potential difference generated by retina 


Po CAPACITOR 


Capacitor is a device which can store electric charge. = 
> When battery is connected across the plates of parallel plate . 
capacitor, battery removes electrons from one plate and | 
transfers electrons to other plate. 
> Capacitor continue charging until its P.d becomes equal to P.d | 
+ 


of the battery. 
> Net charge on a capacitor is always zero. f 


Charge on the capacitor is directly i 
proportional to P.d across the plates of Q e Si ope=2=C 


‘ Mer. e Area under the 
= 
Where C is proportionality constant known as Vv = QV 


capacitance. 


Electric force between the plates of capacitor 
is given as 


Electric field intensity between plates of 


capacitor is F =QE 


F= o(as) 


Relation between electric field and P.d across 
the capacitor is 


If length, width and thickne 


ELECTROSTATICS 
CAPACITANCE 


Capacitance of parallel plate capacitor is defined as amount of 
ise its potential by one volt w.r.t. other plate. 


charge on one plate necessary to 


Pat Note 


C is proportionality constant and it is 
independent of Q and V 


> SI unit of capacitance is farad. 

> F=CV1=kg'm sta 
__ (Dimensions = [M-*LT*4~-2}) 
> Capacitance of parallel plate capacitor is given as 


L 
A 
i 
d vac rid 


It only depends upon three factors. 
(i). Area of the plates C « A. 
= (ii) Distance between the plates C « 1 
d 


(iii) Medium between the plates C « € 


rs" 


dielectric ¢ & .C 
ctric Uy »< plates SC apacitor 


, 
4 apf, ¢ 
VObOLIVE, Sfcanacitancee +, 


ee 


Examples: 
Solution Since C is 

independent of thickness and 
CxA>Ca length x width 


Hence capacitance becomes 
four times 


SS of plates of a capacitor are 
e will become 


(b) Four Times 
(d) Remains same 


doubled then its capacita: 
(a) Double ne 


(c) Eight Times 


It only depends on nature of the medium 


Its value is alw ays greater or equal to one 


It has no unit no dimensions 
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Energy Stored in Capacitor: 
> Capacitor is a device which can store the c 


Zi) 


ELECTROSTATICS 
If battery is not connected to capacitor (isolated ca p 


itor i 2 i acito ; 
harge, alternatively capacitor is a device connected in series then Q = constant 1) or capacitor are 


which can store electrical energy. . 7 1 
> Charge stored on plates of capacitor posses electrical P.E arises due to work done by | Q=CVv 2 Ve = ana Ys _& 
battery to deposite charge on the plates. Vz Gy 
> P-E stored on the plates of capacitor is given as " Q? . 
and P.E=>- =>| PE «x and P.E, CG 
Gs c oa eee 
=-QV =. P.E, Cy 
i. P.E= 32 : : Example: If distance between the plates of a POR oe - 
U-question y t/use — relation US capacitor is doubled then energy stored j : ution 
5 q + ; / ome By Stored in capacitor will | As Q = constant 
ii. ‘P.E= 5c" <tSdepend 4information 6S, soP Bae ila 
3 — (a) ail _ (b) Half by doubling distance é 
iii. P.E= ¢ os (d) Remains same becomes half thus energy 
+ becomes double ; 
> Energy stored in the capacitor can be regarded that energy is stored in form of electric field ae If C, = 2uF and ©, = 4uF are connected in | Solution: A 
between the plates instead of P.E of the charges on the plates . series then ratio between their voltages will be — Q =constant 
(a) 1:1 (b) 1: 2 so Vt 


2: 


1 
1 And pe 2 
P.E =5€0€r E?(Ad) Energy density = 5 €,€,E 


Phree Important cases for capacitor 


C = constant 


Q=CV ar Qav 


1. If battery remains connected across capacitor or capacitors are connected in parallel or Q sll 
then V =constant ae 
and 
Gacy \i~. [ gacwver se cee y 
: 
me Example: If voltage ¢ i 
are * & Voltage across capacitor is doubl i 
= a ee a Z a energy stored in capacitor will becomes iar ry tik Pe ns 
: -E = -cy? 
[pe = Sev" | [rexc | (@) Double (b) Half IEV is re Sten me 
« Penbie. ; oubled then ener, 
st A ai “a dj Remsinsaea will become four times “ 
\ 


ted across a 12V battery. If a AsV =constant so 
Q «C andP.E x C 


By introducing dielectric C 


A capacitor is connec 
dielectric medium is introduced between the plates then 


which of the following statement is true. 


IES COMBINATION OF CAPACITORS 


i i P.E also t sa 

(a) Capacitance increases (b)Charge meee increases so Q and is known as See me charge is stored across all of them then this 

(c) Energy increases (d) All of these increases. he 
Exam U*EZ <capacitors JUxconnected 
“ ple 1 * cte oe - path SLicapacitors Si) 
Example: Solution % Example 2 a 
. j i Hel that | :Since V = constant. ; 

If 4uF and 6puF capacitor are connected in para a. 
the ah ees charge stored in capacitor and energy Hence? - e =-= 2:3 A ‘4 KH] | | : | 
stored in capacitor will be Pe, _ C1 = 42:3 ’ ; | 

(a)2:3and2:3” (b) 2: 3and3:2 and = r § | . 


(c)3:2and3:2 (d) 3: 2and2:3 
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> When capacitors are connected in series 
charge on each capacitor is same 


0, = Q) = Q (Total charge) 


When capacitors are connected in series, total voltage is divided among the capac’ 


V=Yy,+V2 
1 
ae a 


If two capacitors are connected in series with voltage V as 


shown in figure 


Voltage drop across the capacitor C; and C2 
is given as 


> As Q is same so P.E = 37 


If ‘n’ number of capa 


acitors are connected in series 


(ns divides 14+ /capacitance JUtsame ists Scapacito 


Product of capacitances Uxcapacitor 
= —————————— 
= ~Sum of capacitances 


Qi = Q2 = Cg 


(ute Cog ee LELSEH Ue Zcapacitor LS) 


itors. 


Lui Sab scapacitance SA) 


(€ Drop wie s9ACCTOss 


——— 


Luiyuxs) capacitances So capacitors /!) 
(6 drop 214 voltage 


rs fiytoken) 


Lisdifferent values y/!) 

(yfusefEr i 
j t wl) 
Ly si Uxcapacitor Lvalues different 2 
(¥ Suses 


ZHAR IQBAL 0336-7 


ELECTROSTATICS , 


a 4, Ceq < Cmin 


Uti Pecipacnde 
5. To decrease the capacitance capacitors a capacitance 4 = 


— évalue SC, ) 
re connected in series ay 


Siske: Then : q 
» capacitors C, = 4uF and C, = 6uF are i. se ACE = 4X6) 2 
sted in series with a 12V battery as Cea CitG, 446 10 4HF 
i. ii @ = =Q=C,,V =2.4x 12yC = 
1 O 28.8uC and & =1 
2 
ese C. 
- SY = la 72 
rae Cc 
We =o = x 12 = 
V=12V 4.8V and 2-2 _3 
BG 2 


v. V,+¥,=7.2+48=12v=y 


PR RALLEL COMBINATION ( JF CAP 
citors: io connected are connected side by side such that same 

cross all of them then this combination is known as parallel 
el “UT capacitors JUxpath wie i 


ACITORS 
potential difference is 
combination. 


~Upath » SB oA C1 _ppath EB A 
= y — 


> When capacito 
ae fs are connected in 
Wi parallel then voltage across each Capacitor is same 


(¢ nstoreC Age i zs ng suk Jcapacitance SY?) 


(Sststore SAmkizt J xv Jcapacitance S*) 
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UNIT 06 ELECTROSTATICS 


Charge divider Rule 
If two capacitors are connected in parallel th 


en total charge Q is div ided among them as 


and 


eas ¢ Ll Jcapacitances, 7 
; 1 tore s Zlrb JUG xtebJcapacitancey -*) 
As V is same and P.E = cv? so (Sustoress 


= Spee | FS - shale i iU2* p 
If ‘n’ no. of capacitors are connected in parallel Fj gsame jxtsS capacitors LS ae ) 


(y»Amultiply— +1 /capacitance 


then Cog Sac 
eg tC HG | — sUxcapacitorse!sdifferent values /!) 
[ea tGtGto+G | (42/ sumbcapacitances 
> Coq > Cmax 
> To increase the capacitance capacitors are connected in parallel. 
EXAMPLEI: SOLUTION: C, (parallel ) 
Find equivalent capacitance between the - ES a 
points A and B cs A 
Cc | 
A -—_ B x Ec. y 
Cc 1 
EXAMPLE2: 
Find equivalent capacitance between the ae 7 
: : & yy ee E 
points A and er bE 


wl we 
LA. 


2uF 


G*=3¥6 
Coq F O*C (parallel 


105 Beinesrancs Lavin Publish 


= MPLE3: | SOLUTION: ; ] 
me lent capacitance between the C | 
points A and B | Ae | 
A ct a= , a | 
é . ale : C, (series) 
mo Cc c pe—{} J 
” } Cc 7 | 
i ’ C rel 
4 a C,; = 3 (capacitors have same value) 
\ jee Coq = € + Gy(paraltel) =¢ += = 6 
AMPLES: SOLUTION: a | 


ints Cc A Cz (series )— feat 
fs ; eoe7e WG (series 
mii & 
oe, al 2c a 


2c C= > C(capacitors have same value) 


Cc 
q= z (capacitors have same value) 


é 
Coq =C + > (Parallel) = = 


Rs 
i= C, (series) 


‘ 


Ff! ©2(series) 


ae... 4uF 
. fe C= ae (capacitors have same value) 
et Sat. Coq =C, +C, =24+24=4.4 uF 
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ELECTROSTATICS 
ELECTROSTATICS _ 


EXAMPLES#: 
Find equivalent capacitance between the 
points A and B 


C &C;(paralle| 


(series) 


There are three path from A to B hence three 
Capacitors are in parallel 


Coq = 3 (capacitors have same value) 


C= Get have same value) 
=4C 


EXAMPLE7: 


2 6. —<, (series) 
Se toe Since Wheatstoné bridge is satisfied so 20F 
Find Soa capa = Hic, (paral lel) Pemeceeace can be cele 
points A an 4 H Wi(4 & Cy series) C= = =3 and C, =e) iS 
! ee i Coq 88404, Se 4.5 


a a ae capacitance between the 


points A and B 


Since Wheatstone bridge is satisfied so 2c 
capacitance can be deleted 
c 


q= 3 (capacitors have same value) 
c 
(= 3 (capacitors have same value) 


Cac 
eq =2tz=e 


2 


C= g(eapacitors have same value) 


G6 
= =2€ 
Camttat? 
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UNIT 06 ELECTROSTATICS 


CHARGING AND DISC 


> To charge the capacitor , 


‘HARGING OF 


capacitor is connected with a 
voltage source(battery ) as shown in the figure below 


OF 


> Charging of a capacitor continues until the potential 


difference of capacitor becomes equal to the potential 


difference of source. 
> Atany instant the charge on the pl 


given as 
Q=@,(1- e*/**) 


> With the passage of time charging of capacitor 


slowly. 
Charge increases exponentially with time 


ates of capacitor 


Vv 


deposit 0.63 or 63% equilibrium charge. 


Unit: It’s unit is second. 
Discharging of Capacitor: 
> To discharge the capacitor at any 
the capacitor is given as 
Q= Qoet/RE 


instant “V charg! 


> Initially discharging is fast, lat 
then stop 
> Charge decreases exponentially with ume, 


> Time constant: 


> After time equal to time constant (¢ = 
charge on the capacitor is 37%. 


Interesting Application 
The charging and discharging of a capactt 


used intermittently during 
for a while and turn on briefly. 
of visitor-capacitor combination. 


The timing of o 


Time constant: Time required by a capacitor to 


er on it slow down and 


or enables some windshield wipers 


a light drizzle in this mode of operation the wipers remal 
n-off cycle is determined by um 


is Vv 


Large RC 


7 Small RC 


ufe$ 4 <relation UlFunG SQuantities ” AY OL 


Large RC 


eon 


Time required to discharge 0.63 or 0.63% of equilibrium charge is called time constant. 
LAeeb- <telation Uiiux8 SQuantities ” AY OL 
> Unit of RC is second ohm x forced = sec 
RC), 63° 


% capacitor ts discharged and ren 


of cars 


e col 


Small RC 


Large RC 


naining 


to be 
n off 
ystant 


CURRENT ELECTRICITY 


> Rate of flow of charge is called electric current or ch 
arge 
area of the conductor per unit time is called current a 
> Average current is given as 


passing through cross section 


J pin S2 


peiisd_ yi Cio 
? +*# fae Current 


> Slope of Q-t graph represent the curre 
Sends rvs e Current 


Slope = QL I ie. 
t 
‘ 


+ Current is a scalar quantity. 
; a Currertt is a base quantity and its SI unit is 
_ aphi ampere 
> Current i i 
ampere if one coulomb charge is 
. an ough conductor in one second 
nm Is number of electrons (or protons) P 
through a point in time t then Q=ne 
current is 


ing current 


ed» direc ¢ 
direction Y Current 


assing ~<— Scalar quantity 


and average 


oo. 


Note 


One ampe 
ne ampere current means 6.25 x 1018 
electrons are p 


assing through a conductor in 


one second 


Metals 


Electrolytes 


Gases 


Semi-conductors 


Positive and 


negative electron Free electrons and 


holes 


lons and free e- 


— entional Current: 
valent ¢ . 
, urrent due to flow of Positive charge 


ts from hi 
i entiz 
se ugh Potential to low potential is 
€ntional current 


R 


Electronic current: 


Current dt v - ns 2 ge 
e to flo : i h 
eC Ow of electron (negative charg 


carrier 
ers) trom low potential to high potential is 
called electronic current 
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CURRENT ELECTRICITY 


Ln 


rig 2L/ el ycurrent 


3 Lidelectronic current Ast 


-< Conventional Current! 7 


(iii) Alternating Current (A.C) 
I | 
t 


electrons collide with each 


(i) Steady current (D.C) (ii) Pulsating (D.C) 
‘na 225 
t t 


Current though metallic conductor: 


> In metallic conductors charge carriers are free electrons. 
> Free electrons are in state of random motion like gas molecules, 
other and with lattice atoms and thus they change their direction. 
> Thermal velocity of electrons is several 100 km/s 
> When no potential difference is applied across conductor 
e Average velocity of electrons is zero. 
e Net flow of electrons is zero. 
e Current through conductor is zero. 


> When p.d.is applied across the conductor. 
e An electric field is produced in the conductor which exerts force on electrons in 


opposite direction of electric field. 
e Electrons are still in state of random motion but flow of electrons towards high 
potential (+ve) is greater than flow of electrons towards low potential (—ve) and 
thus net flow is not zero. 
e Electrons are drifted towards high potential and an ele 


conductor. 


Average velocity gained by electrons when a potential difference is applied 
across the conductor is called drift velocity. 
> Drift velocity is of the order of 10-3m/s or Imms~ 


> Drift velocity of electrons is always opposite to direc 


ctric current passes through 


1 
tion of electric + 


(n is number of charge carriers per unit volume) 


information: When eel senses danger ,it turns itself into a living battery .The 
notential difference between head and tail of an electric eel can be up (0 600V. 


384 
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which maintains a constant | \deal current source: 
ference across the i 
a v4 two ends of a | A current source which maintains 
ca ource of current. a 
nt. current irrespective of load resista i 
Source of current converts some non- | ideal current source BT PIT 
electrical energy into electrical energy. | 


Its internal resistance is infinite 


Chemical Mechanical 
energy into energy into 
electrical energy | electrical energy 


Heat energy 


Light energy 
| into electrical 


into electrical 


L energy energy 


Ideal voltage source: 
voltage source whose output 
iitage is independent of current 
n from it is called ideal 


_ ee 7 
We eo ay 
Certo Lé J current Cconductor tite 
L417 
O41 /*charge carriers U-Conductor i 


Sus At edi oa f 
Ua? ndifference = across < Conductor ii 


EFFECTS OF CURRENT 


arect: 
> Curre i 
nt pas. 
ne Passing through a conductor produces heat in th 
current passes through cond ae oe 
Some energy to atoms thus avera 
% Conductor increases. 
” Applications: Electric heater, electric 
bulb, toaster etc. 


uctor elec 
ctor electrons collide with atoms and transft 
pal | sfer 
ge K.E of atoms increases and temperature of 
o 


stove, electric kettle, electric iron, filament 


eis Passing through 


Of resist Se 
heat : ance R for time t then 
Produced in conductor is 


chime as 


FB Lvteti Sols 
f ebolet.7 wl jeurrent devices u 


J = , 
Cheat Lot Stal Ore yWoResistance 
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UNIT 07 CURRENT ELECTRICITY 
Magnetic effect: 


is measure of opposition in the low op >_> 
ductor produces magnetic field around the Resistance 

through the con 

> Current produces 


Resistance of a conductor is independent 
of applied voltage and current passing 
through the circuit. 


due to their continuous bumping with atoms 
electrons 


: V 


H voll 
> SI unit of resistance is ohm (ohm = wt) 


oy t of current. 
> cadet of magnetic field depends upon asia eae 
> Pattern of magnetic field depends oe shape ities a 
- Voltmeter, ammeter, galvanometer 
> Applications: 
ete. 
: . . it. 
urren luces chemical changes in 1 
passing through electrolyte prod cg 
cote ee which can conduct electricity 
enn rods, plates or wires which load current into electrolyte 
v/ : : 
and out of electrolyte are called electrodes awe 
Anode: Electrode connected to +ve terminal sisi 
Cathode: Electrode connected to —ve terminal o ry. 


> Resistance is one ohm if one ampere current Passes through conductor in one second. 
> In terms of base units the unit of resistance is kgm?s-3 4-2 
(dimensions = [ML?T-? 4-2) 


Devices which obey the Ohm’s law are called ohmic devices. I-V graph for Ohmic devices 
‘e ~Conductance is reciprocal of resistance is a straight line. 


1 
4s , [—— 1 
ining the electrolyte | At Amode:S0,* ions move towards the Conductance Peliatance 
Voltmeter; vessel co a anode and remove one cell atom of anode. > ie 
i itmeter. 
and electrodes is called vo! 


e When CuSQ, is dissolved in water it 


* Resistance and conductance of an ohmic device remains 
splits up into Cu*? and S0;? ions. 


constant. 


S0;? +Cu —\> CuS0, +2e7 | 


i lating: Process of coating a thin 
Electroplating: 


layer of some expensive metal on an article of 


metal is called electroplating. 
+2 ions move towards the cheap is I 
At Cathode: Cu** io 


i i \ 2 Suk 
cathode and get deposit there anode Kiet lc dissolve *metal * Za 


a cceaeetiapy ody -£ Lt.cathode ie t* deposit, 


OSEAN 


+2 4+ S0;? 
CuSO, ————>. Cu** + S04 


> Devices which do not obey Ohm’s law are called non 

> 1-V graph for non 

> Slope of I-v grap 

> Resistance and 

> Filament bulb, diodes, discharge tubes, transistors, capacitors, inductor etc. are non-ohmic 
devices, 


-ohmic devices. 
-ohmic devices is not a straight line (non-linear), 
h represent the conductance. 


conductance of a non-ohmic device does not remains constant. 


. i Filament Bulb: Semicond : 
een applied miconductor Diode: 
conductor is directly proportional to potential perature 
u ? 
“Current passing ols one that physical conditions (Area, length, volume * 
across the conductor prov 
i constant” 
strain etc) are _v l Vv V 
I«V orl= z }————_— 
> V=IR Vv 


Where R is constant and known as resistance of conductor. 


4 
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_ Series combination: m4 ae that same current is passing through all of them 
ected en 
If resistors are conm 


this combination is known as series 


aa = 


Rae Jusconnected Ye path Fflresistors /') 


at 
resistors Ry = 21 and R2 = 42 are 
connec in series are as shown in the figure 


Req 6 
3. Y= av = (12) = (12) = 4v 


Ri Ra 


+4 
a 
7a (12 ) = =(12) = ev 


7. Py =/*R, =(2)?(2)=4x2=8w 
P, = I?R, = (2)?(4) = 4x4 = 16w 


1, Parallel Com! : : 
same -= If resistors are connected side by side such 
h=h=! | ana h 4 ¥ 


R R 
that same P.d is applied across all of them 
then this combination is known as parallel 4 *— *. ont _| ‘ 
~ combination. -) 4 Pes 
_ Voltage across each resistor is same. Vyi=V,=V 

Current is divided 
Teee*-As|. / = R => / 


1 
a - 
) R (6a) CeiSa til eitresistence Sf?) 
\ ; : 


1 
> Pa«- 
R 


> Voltage is divided among the resistors 

V= V; + V2 

. $y - ‘a r 
SiS rel Jresistance §U™) 
91. 3 across voltage LY ror 
«vein [VER] (adons 

7 whi \sresistance SU) 

(Sx 67 wi Power Luin 


; 5 . with voltage V then 
If two resistance R; and R2 are in series x 


Ri_y V2 = Fae 
= 1 82 
Vy Ry+R2 and 


(Snes ¢Powereuris ned sresistance Jb?) 


R2 

arn aaigpesiiina teeta i aiuetlV> = a If two resistors R, and R, 
tances Ky = 

Example: Two resis 


are 
connected in parallel with total current / then = =) 
ill be si Bs 7 
series with a 12V battery then voltage a9 across 42. ait = «& 2* 12 =8V Famgtttough each resistor is given as — — 
4V (©) et 
a) 2V (b) ‘? t 
( If ‘ny’ numb: of resistors are connected in series then 
. i i then 7 f 
ie sc pment ted in series m 1. i=! | (UAdivide. ste tL isy alues4t4resistors Sc Mrdte ji) 
, £ /\ R duct of resistan 
; . : a. So ter 2. R Ry —it2. _ product of resistances 
, [Ra =r | cw Tunliipiye 42 Sresistance ILL 4/4resi oe sum of resistanc e (Ustresistors¢_isvalues i, fi) 
| Reg = mR | wis aA 
hale 


ies = x ~+ = ae a ql fusefh riiyii 
4. To . the resistance, 


=r7n2 
Series n*R paralle! 


suml wh) 
resistanc JUnresistancegivalues 

Req = Ry + Rett Rn | pS statu 

2 


zi Reg > Rimax 


4. To increase the resistance, resistors are connected in series. 


894 
Dy ATHAR IQBAL 03367" 
ry 


'¥Ustcapacitor ¢_isvalues different » i) 


resistors are connected in parallel. 


Series = Equivalent resistance when resistors are connected 


= Equivalent resistance when resistors are connected in parallel, 
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CURRENTE RXR 100 x 400 8 
————o " Req =aaRr a a = 800 
1+ R2 
If two resistors R, = 100M and Rz = 4000 2. roe mee 20 : 
are connected in parallel then 3, h = =—=02A, h= 72 - 
2 


Example 1: ' 
Find equivalent resistance between the points A 


R 
or 
R 


Example 2: 
Find equivalent resistance between the points A 


R, = 10 + 20 = 302 


AN = 120 


Example 3: . 
Find equivalent resistance between the points A 


and B 


> R,; (series) 


R ‘ ‘ 
A i 
R R rs 
R =R+R+R=3R 
; Rx3R_ 3K 
B é Req = > = 


4 
hy AZHAR TOBAL 9336-70988" 


= CURRENT ELECTRICITY 


4: | Soutien 
equivalent resistance between the =~ 


points A and B R 5 


R, (series) ; 


Find equivalent resistance between the 
‘points A and B 


= 50% 100 _ 100 
'"50+100 3° 


Solution: 


‘<R ef 
“>i R&R) (parallel) 


*! = 
ae R Ry =R+R+R=3R 


Rx3R 3R 
R= =— 
R+3R 4 

3R 
Reg =R+ 7-4 
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LECTRICITY 


Javan Publishe; 


_ CURRENT E 
UN 


Example 7: , 
Find equivalent resis 
points A and as 


10: 
Sere valent resistance between the 
Meats And B 


Solution 
tance between the 


. 


. | 
: # 2yrr Fs (Parallel)| 


Ry = 4+12 = 16andR, =2+6=8 
_8x16_ 16 
8+16 3 


Trample 11: 
Find equivalent resistance bewween the 
points A and B 


Solution: 
Rj (series)}+#— ee ate 


Example 8: re 
Find ioe resistance between 


points A and B 


wee ——» R2 (series) 
Since Wheatstone bridge is satisfied so 2R 
resistance can be deleted 

R, =R+R=2RandR,=R+R=2R 


2R 
Reg = TER 


lanee: 
Itis found that resistance of a conductor is | Resistance is 


wey Proportional to length of conductor | depends upon. 
and inversely Proportional to cross-sectional | 
area of 


Property of a wire and it 


i. — Length of conductor 
the > apbrag ii. Area of conductor 

; pl iii, T f conduct 
Example 9: a Rae iii. emperature of conductor 

. tance A 
Find equivalent resis 

‘ dB 

points A an 


iv. Nature of material 


hence three 


There are three path from A to B 


resistors are in parallel 


Relation with area Relation with 


Di lue) 
- R resisters have same va 
Req = 3 
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If a wire is stretched to twice of its 
length then its resistance will become 
(a) Double (b) Half 
(c) Four Times (d)One Fourth 
Solution: If length is doubled, area will become 
half R «4 so resistance will become 4-times a 
. ‘ istance R is cut into three equal | Solution: If wire is cut into three 
— a ge Saeed in parallel then its equal parts eo resistance of 
equivalent resistance will become each part is 3 by connecting in 
“ a (d) 3R ea 
(a)R (b)5 ()5 parallel Re, = £4 = 


Example: If a wire of resistance 12 ohm is bent along the ee, ms 
sides of an equilateral triangle then the resistance between | X; = 


Example: 


LuysJstretch Swire — Cat 


Z1Area Sxmi length Uj 


> Resistance of a meter cube of a Dependence: 
material is called resistivity or 


specific resistance. 
Eek 


‘ > SI unit of resistivity is ohm-m 
(kgm3s~3A-*) and dimensions are 
[ML3T~3A~?] 


> Resistivity is Property of material and it | 
Is independent of length, 
dimensions of conductor 

> Resistivity only 


y ‘ 
j¢h id 
62x time area or 


depends upon 
temperature and nature of material. 


L 


: ‘ll be R 4x8 8 Cor if US 11¢-£-¥proportionality LiResistivity 
its any two vertices WI ‘ z MiaraTS . 3 t% ee - : 
(a) 6 ohm (b)s ohm (c) 5 ohm (d) 4 ohm : the depend quantities J cri +proportionality 
NOTE: As triangle has three sides so resistance of each side == 4 


Example: If a wire of resistance 12ohm is bent along the | Solution: an 
sides of a square then the resistance along diagonal will be Ri, =4+4= 


8 4 ohm 4x8 
(a) 6 ohm (b); ohm (c) 5 ohm (d) 40 Reg = ag 


> Conductivity is property of material 
and It is independent of length, area or 
dimensions of conductor. 


: 1 
NOTE: As square four sides so resistance of each side = = 3 
Example: If a wire of resistance 20 ohm is bent along the | Solution: 


8 y > Conductivity | , | 
. : 10 > Its Sl unit ohm—m-1(k g-1 9-33 Y only depends upon 
uae tr Bir Ry sey ‘pee in "h 4 ohm —S : m™(kg7'm™s3A?) temperature and nature of material. 
(a)6ohm = ——(b); ohm (c) 5 ohm 


Conductance: 


> Reciprocal 


property of a wire and l 


of resistance is called | Conductance is 


conductance 


or simen 


> Unit of conductance is ohm™? or mho 


depends upon. 


i. Length of conductor 

ii. Area of conductor 
iii. | Temperature of conductor 
iv. Nature of material 


ay mecreasing temperature, avera 
of atoms 


Sin : collisions of electrons with atoms 
ce resistance is due to collision of electr “7 


ge K.E of atoms increases due to v i 
‘ which the amplitude of 
Increases thus probability of : 


3 ons with atoms h resistivity 
Ce) : ence 
f conductor increases by increasing temprature = 


d R 
ao stivi : 
ee. - or resistivity of metals 
| increase linearly with temperature. 
ee 


T(°C) T(°C) 


BOOK] 47] By AZHAR IQBAL _ 0336-7098894 


Scanned with CamScanner 


CURRENT ELECTRICITY 


vefticient of Resistance 


UNIT 07 


Pemperature C¢ 
Fractional change in resistance per Kelvin 
is called temperature coefficient of resistance. 
Ry - Ro 
= Mange 


> For all metals (Cu,Al,Fe etc.) 1) 
positive which means by increasing | 
temperature their resistance increases | 
(conductance decreases). 

> For semi-conductors insulators sed 
electrolytes (C,Si,Ge)a@ is negative | 
which means by increasing temperature 
their resistance decreases 

conductance increases) 


> Its SI unit is K~. 
> It only depends upon nature of 


material. 
(and 


Temperature Coefficient of Resistivity: 


Fractional change in resistivity per 
Kelvin is called temperature coeffiecient of 
resistivity. 


Ll Uttemperature Fi See 6inviiccvaluesa 
— Pt — Po 
Pot 


> Its Sl unit is K~?. 


a 627 Change »bi2%U= Resistance 3ZTchange 


Electrical power: 
“Energy supplied by cell or battery per unit time is called electrical power of the battery or cell.” 


_ Energy suppli ed 


slg Time haa 


Charge Aq move from high potential to low potential and . 

dissipates its energy across resistance R and comes to low 

potential. Battery supplies the energy to charge and move it zt. | 
from low potential to high potential. Cell R 


Power' dissipated across resistor: 


Power supplied by the battery is equal to power dissipated if 
across the resistor R : 


2 


aiP = IR junh ter resistor /') 


70988% 
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mmbination of Power: 


(ay/ div ow Same sxe 1c ~ Me 
ide z» ws P ery ne jx Sdey e ~ 
4 “ T* Usa < v Sis ) 


_ Product of power 
sum of power 


uh a . od 
( use Uri y /xtdevices je sdifferent va Ue 99/ 
U ') 


(. SC Us Ly ‘devi €s Liyvalue ost 3 
U7 use U 
tI devic J /'\) 


«acta | 


5. To decreases the power devices are conn 
Example: Two filament bulbs having powe 
are connected in series as shown in the 
equivalent power will be? 

i (6)150W (c)240w 


(Lp not f— G17 
A "S92 , SSA 
=U Lb noff i device A077 i Lseries ) 


ected in series. 


Trating lOOW | oy. 

figure below. Then ee = a i saeiaae 
100 x i 

Pe 200 200 


(d) 300W 300 3 ~S6W 


~L/ multiply r— 1a Pow sr yUfts > x25 5de -/ c 
Of sesame ises device J i 
re, le 


~2Fsum Spower Se “devices Ludifferent value +) 
4 = 
Uv 4 


2. To increase i 
the power devices are connected in paralle! 


Two filamen: mt | 
a Sai are Power rating 200 W and 500 W Solution: 

+ Parallel Then equivalent power will be about? = Pq = Py +P, 
me (b) 250 W = 


(c) 350 W (4) 700 W = 200 + 500 = 700 w 


bath: he 


: rm Petzizvoltage Wiser ft ae xb, i 
a — tend Ly lGdevices pA LU» Fey l 
boy Sxd ‘ 
won? id 
‘ SUKI LS 6 tApower rating ¢devices -7 2 
Bir ; 


- ’ : -eUx/ resistance Stig drut ipower Sdevice ve 3 
“€-bUst/ resistanc d | 
b : Sfilament + <i tfilament bulbUbpower ut ize Le 
P « thickness of filament . 


= ViorP«! LS j § 
Le=Viore a | -6L /draw obs current 29) al Jpower device 7 4 


By AZHAR IQBAL _ 0336-7098894 


Scanned with CamScanner 


UNIT 07 CURRENT ELECTRICITY 
burn ted Son /off ed /remove ped /add device g/t Parallel 
“ryt OSS zdevices JL tparallele Lb xCopen circuit) ] 
Solution: 

Example: 7" : 
If three bulb B,, Bz and B3 are By is burnt then it 
connected with a battery as Grlibreak'the circuit 
shown in the figure. If B, is and stop the flow 
burnt then what is effect on Fuevenk thus brightness 
brightness of Bz and B3. Seated B; becomes 
: i zero, 
(a) increases (b) decreases (c) remain (d) become TO 

"same zero 


Le fon SB20rBs a 2S? FEY na flow Keurrente ebodxbum£B, < 
, r bP f, , 
Scircuit Peart Sbrgorightness B, J2bxbum£B,/! < 


total < 29 SL so} Jequivalent resistance 
uf Ebest brightness SB iE current 


moveladd device td bf 


hen) rigdeviced frcriese LA rei 
a Ebxft brightness wb’ xf total current 3 o%Reg/! 


Seb vl sbrightness 1162 ¢ xftotal current Jb o% Regd! 


Energy supplied by battery per unit charge 
is called electromotive force or EMF of battery. 


a Charge 


Ff AeCoulomb Battery Kok 
Jefe EMP Seer Energy 
{ ApCoulomb Battery \ wrk 
SeAy bAM2y 


EMF 


> Itisa scalar quantity. oo 
> Its SI unit is volt(Jc~* = kgm?s3A~") 
> Its dimensions are [ML?T~* Az] 


dence: 

Resistance due to presence of electrolyte | Depen' ' = 
between the electrodes is called internal Distance between electrodes ‘1 
resistance. It is denoted by ‘r’. ii, _ Area between electrodes (r « 5). 


> EMF and internal resistance act in|... 


series. i WW iv. Temperature 


> Internal resistance of an ideal voltage 
source is zero. 


Nature or concentration of electrolyte 


610988 


CURRENT ELECTRICITY 


‘aha external resistance R is | 
a connected across a battery of N 
+g? and internal resistance ‘r’. E 
> Current drawn from the battery is AS rR 
> Potential drop across external resistance or terminal Potential a. 


difference is 
"> Potential drop across internal resistance is ‘I r’. 
* > Equation of cell/battery when it is discharging is and (V, <E 
> Power dissipated in external resistance is P = y,/ = /2R =“ — f°" 


> Output power drawn from battery is maximum when R=r 
(internal resistance = external resistance) 


| 


drawn from battery is maximum when R= r 


NOTE: when battery is being charged i.e 
current is given to battery then 


V.=E+Irandv,>E 


graph between Terminal Potential 
and 
. ‘current isa straight line V, . 


V,=E 


For x-intercept V= 0 


SoE =Ir or r= E 
For y-intercept [=0 : 


Circuit: 
When no Current is being drawn from b i 
. attery or cell it i 
= be open circuit. pein 4 ' 
ae through circuit= 0 
is pominal potential difference is equal to (V, = EB). 
fe drop across internal resistance and external resistance is zero. R 


- 
. 


When 


en: *% 
> terminals of cel] or battery are joined together by thick wire. E - 


Maximum Current is drawn from battery 
= 
: Imax = = 
a Meet 
€rminal potential diffe 
R=0 


rence is zero (V = 0). 
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UNIT 07 CURRENT ELECTRICITY van Publ 


Equivalent EMF is given as 
Eeq = E, +E, +E, 
Equivalent internal resistance is given as 
=n + Tr + Tr; 


Teq 


Equivalent EMF is given as 

Eeq = Ey = E, 
Equivalent internal resistance is given as 
Teq = +h 


If similar terminals are connected with each other. 
rn ™ 
2 


Ey E 


> If cells are identical 
Equivalent EMF is Equivalent internal resistance 
Eeq = nE =nr 


Tox 


2. Parallel Grouping: A On 


If similar cathodes terminals are connected together at one 
point and anodes are connected together at other point. 


Equivalent EMF Equivalent internal resistance Total Current 
i uf 


E 


> Kirchoff’s first rule is also known as Kirchoff s current 
rule, point rate or junction rule. 
> Kirchoff's 1* rule is manifestation of-law of 
conservation of charge. 
“Sum of all the currents flowing towards a point is equal to 
sum of all the currents flowing away from point.” 
“sum of all the currents meeting ata point is equal to zero” 


r!1=0 
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‘ CURRENT ELECTRICITy 


a Figure shows a network of current. 
c 


urrent I will be 
2A 1A 


4A 


@iA (&)3A (c)SA_ (d)7A 


Solution: 


lotal incoming current = 2 + 4 +1=7A 
Total out going current=7A OR 
“Sum of all the c 

currents meetin 
equal to zero" 51 = 0 ieciates 
2A +4A + 1A-I=0>1=7A 


Sign 
convention 


Example: 
Figure shows a network of currents then a Solution: 
current I will be 4—3-1=0 
(A) 1A | (B) 4A wie tA 
(5A (D) 7A 4A 
yaw 
Ry E; 
“Algebraic sum of all potenti ; fake cae. 
Sie zero” potential changes in closed ae 714 v I 7 
2 ' 


Rule is also known as Kirchoff’s 


> Kirchoff's 2 
Rule (KVL) and Kirchoff’s Loop Rule. 


> Kirchoff’s 2! i i 
s 2” Rule is manifestation of law of 


conservation of energy. 


FOR BATTERY 


a S50 Traversing from 


+ve to -ve 


| ° ° 
| Tra versing in 


direction of current 


Volage 


; 
, Se : 
raversing in opposite 
direction of current 
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UNIT 07 CURRENT ELECTRICITY 


Wheatstone bridge is a circuit which is used to ‘ 


determine unknown resistance of a wire. Ra 


It’s circuit diagram is shown in the figure: 
Balancing Condition : 
1 Bap or Bon Rs Ry 
Sbbnss ratio ng Adjacent resistances 
2. RR, = R2R3 


-Ebtnsz Product “Opposite resistances 


Under Balancing Condition 
> No current passes through the To find equivalent resistance of the circuit 
galvanometer and shows zero bridge resistor (galvanomefer) is removed 


deflection. 
> Point B and D are at same potential. 
Vp = Vp and Ve —Vp = 9 
> RiR, = R2R3 
relation 7x7” resistances oé Us /1 


ete ele ge 


R12 (series) 4, Ry 


Riz and Ray are in parallel 


Example: 
Five resistors are connected with a 100V Solution: 
battery as shown in the figure below: 


R,R, = R2R3 
= 100 x 400 = 200 x 200 
400 = 400 
Balancing condition is satisfied 
> No current passes through 5002 
resistance. 
Vg = Vp or Vz — Vp = 9 


100 2002 


5000 
2002 4002 


Ry =1004200=300 and Ryx=200+400-600 
300 x 600 _ 99 


100V Req = 350 + 600 


10336-70988 
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ELECTROMAGNETISm 


> Branch of physics which deals with study 
charges is called electromagnetism. Zonimmgnettc 

> If a magnetic compass is placed near current Note: Wh 
) en a 


carrying conductor, the magneti steady current is 
— ce fo etic field will Passing through ac i ia 
deflect its direction. I © igh a conductor then 


effects produced by motion of 


> In 1820 Orested discovered that current pasting Le the Outside the 
through a conductor produces magnetic field = uctor conductor 
around the conductor * 0 but B B#ObutE | 
= (0 


r _ Magnetic field produced by current 
_ conductor is circular (concentric circles) 
> Magnetic field lasts only as long as current is 
conductor. 
If ‘TV’ is curren i 
; it tt passing through conductor then at any distance 
conductor magnetic field given as 


carrying — straight | 


passing through 


B= 


Where by = 47 x 10-7 Wbm-14-! 
48 permeability of free space. 


and 


> ris distance from the conductor 
not radius of wire of conductor 


> Direct 
tion of ma netic 
hand rule, Bnetic field depends upon direction of current and it is determined by right 


iP the cond, i 
e Eetieg fn ag in your right hand with thumb Pointing in the direction of current 
gers represents the direction of magnetic field”. 
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UNIT 08 ELECTROMAGNETISM Yvan Pr 


’ 4 : nm 
B e 


FORCE ON CURRI 


NT ¢ BC 
ARRYING ¢ ONDUCTORIN A | NIFORM 


When a Eearent carrying conductor is placed in Magnetic 
field it will experience force given as 


F = ILBsin@ 


__ > Force on the conductor is directly Proportional 
to current passing through conductor. 
> Force on the conductor is di 
length of conductor rae ae . 
> Force on the conductor is directly scone | 
external magnetic field. nee 
> Force on the conductor is directly 


pF Thumb ys hfe 


_' Lanti-clockwise direction Beside jyThumb 


_€ «clockwise < side / 1949! 


Current I is out of the plane of paper 


Proportional to sin@ where ‘9° 


From above: From above: Poem magnetic field irecti : 
Field is anti-clockwise Te age a ‘ Field is Clockwise ities \. | eld and direction of current through conductor is_angle between 
From below: + t r 4 From below: t 4 x ° | q 
Field is clockwise SS sais, 523 Field is Anti- clockwise‘. ‘+--’ ¥ 2 : “Magnetic fduction is defined as SH, 

conductor, placed perpendicular to the ma ree acting on one meter length of 


Its SI unit is Tesla (T = Nm-1 4-1 
Its dimensions are [ML°T-2 4-1] 


= kgm°s~?4-') 


Magne th inductio: ng on one meter length 
ic Nn 1s One tesla if one newton force is ac 
th 
of conductor placed per pendicular to magnetic field lines whe: T 
n one amper © current is Passing 
agnetic for ce on c rry - 
urrent ca ing 
cor d j eV WLS cross product vectors wf att 


Wires attract each other. 
> Since direction of force is always from 
strong field to weak. Hence 

> Field is strong at X and Z 
(Bner = B, + Bz) 
> Field is weak at Y 
(Bret = 81 - B2) 


s from | -<t i 
“é~ orce j ‘ HP. 


; S always di 
: FLL and FAB. Perpendicular to length of conductor and magnetic field lines 


> Since direction of force is alway 
strong field to weak. Hence 
> Field is strong at Y 
(Bner = 8, + B2) 
> Field is weak at X and Z 
(Bnet = By — B2) | 


F ic force is maxi 
aximum hen conductor is placed perpendicular to magnetic fi | 
Ww jeld 


> Magnet 
ic force is ane 
Sfnid alias or minimum when conductor is placed parallel or anti-parallel to ” 
: = ILBsin0® = 0 


7 
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ELECTROMAGNETISM 


How to Apply Right Hand Palm Rute 
Lt 2 Right hand We | 
afJser > Sav direction SFingers 

apteot 3P Sx eirection SthumbL< Rotate fz, 3 
SASS Force tA iS xdirection SPaim SA 77 


UNIT 08 


Direction of force can be determined 
following rules. 
i. Fleming left hand rule. 
ii, Right hand rule for cross product. 
iii, Right hand palm rule 


wv 


Right and palm rule 


Right and rule 


Fleming left and rule ; 


RIT AND PALM RULE 


SOME IMPORTANT PRACTIC E EXAMPLE FOR 
Example 1: Find the direction of magnetic | Answer: Direction of force is into the plane of 


force on the current carrying conductor paper | 
Answer: Direction of force is upward 


Example 2: Find the direction of magnetic . 


force on the current carrying conductor 
vertically 


n=o 


Example 3: Find the direction of mai 
force on the current carrying conductor 


gnetic | Answer: Direction of force 1s 


vf 
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—< 


7 am ELECTROMAGNETISM 
: 4: Find the direction of magnetic | Answer: 
the current carrying conductor (if | js 


/ 


Direction of force is downward | 
ae 


= eae 
F 


Answer: Direction of force is out of plane of 
Paper 


| af B 


a 5; Find the direction of magnetic 
‘force on the current carrying conductor 
| hl B 


foe I 
‘Timample 6: Find the direction of magnetic 
, 2¢ OF | the 2 ag =o eictor 


Answer: Direction of force is upward 


x Xx x 3% 
“J ; F 
. ; BMX OX 


PKener x ex 


) ee Se aes? 

Find the direction of magnetic 
the current carrying conductor 
mae xX XX 


Answer: Since current is anti parallel to field 
line so magnetic force is zero 
Eo HK 


Answer: Direction of force towrds left 


S 


gnetic | Answer: Direction of force is out of plane of 
conductor paper 
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UNIT 08 ELECTROMAGNETISM 


“Number of magnetic field lines passing 
through certain area is called magnetic flux through 
that area.” 
> Magnetic flux is denoted by Og and 


> Ampere’s law is stated as 


s “ Sum of all the quantities (B. AL) Sor all path elements 


as : into which c 
has been divided is equal to 1, times the total current 0 which complete loop 


enclosed by loop” 


Where ji, 


0, = B.A = BA cos 
Is permeability of free Space and 


sc = Example: . Ho = 40 x 10-7 Wbm-14-1 

(Where @ is angle between B and vector area) > Flux passing through A, is four : 5 ‘ 

> Itisascalar quantity. ~ > Flux passing through A; is three. 4 eles to determined magnetic flux density 

> Its SI unit is Weber (Wb =T:m? = NmA™ = . 
kgm*s~*A-*). 


> Its dimensions are [ML?T~?A7"]. 
Maximum Flux: 
> Magnetic flux is maximum when vector area is parallel to 


magnetic field lines. OR 
> Magnetic flux is maximum when area or plane is held 


perpendicular to magnetic field lines. 


id is a long, tightly wound cylindri il whi 
Siebhrongh i.” ylindrical coil which behaves like a bar, magnetic when 


side the solenoid is non-uniform 


ol 


™ oO Bcsater 
Minimum Flux: * = r? © — = ) 
P is mini hen vector area is icular to magnetic ‘ ‘ c field produced inside the solenoi 
Flux is minimum when v perpendi | ee» f ut 8 solenoid 


field lines. OR 
> Flux is minimum when area is held parallel to magnetic field 


% 
re ni i 
wes 's number of turns per unit length 


° inside the solenoid depends upon. 


* Ome of turns of solenoid (B « N) 
a Passing through solenoid (B « /) 


- Length of solenoid (8 « =) 


lines. 


7 Short Cut Method 


When plane or surface makes an angle ‘8’ 


with magnetic field lines then use the relation ‘Nature of core : ; 
0 BAsiné 5 increases) material. (by increasing iron core inside the solenoid magnetic field 
e is . f 
Magnetic flux per unit area when area is held perpendicular to magnetic field lines is called a pildexess hed them its length increases but no. of tums remains same so magnetic 
magnetic flux density. 4 ti pea then its length decreases but no. of turns remains same so its 
NOld is cut into two parts and same current passes throu’) each part then magnetic 


nm will 


pms 


remain 
Same because both no. of turns and length become half. 
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ELECTROMAGNETISM 
ING CHARGI IN A MAGNETIC FIELD 


carrying conductor in magnetic field is actually force actin 
8 


UNIT 08 


FORCI ON MO\ 
> Force acting ona current 
on moving charges. 


unit volume =n 
AL of the conductor =n A L 


No. of charge carriers per 
No. of charge carriers in volume 
Charge on each particle = q 

Total charge in the conductor of volume AL = ngAL 


Time taken by charges to pass through conductor =~ 
Current passing through the conductor = ae =ngAv 


magnetic field they experiences the magnetic force and the 
g on moving charges is the magnetic force acting on current 


When charges are moving in the 
resultant of magnetic forces actin, 
carrying conductor 


> Ifacharge q is moving with velocity v in a magnetic fie 


F = qvBsin@ @ is angle between 3 and B 


> Magnetic force depends upon NOTE: Magnetic force on moving 
(i). | Charge of the particle ) charges is independent of length area 


or dimensions of the conductor. 
(ii). Velocity of the particle = 


(iii). Magnetic field 
(iv). Direction of motion of charged particle. 
ar to magnetic 


s maximum when charge is moving perpendicul 


1d B is given as 


Force acting on a moving charge 1 


field lines. Fax = quBsin90° = qvB 


inimum when 


Force acting on a particle is zero or mM: 
=> F = (0)vBsin@ = 0 


(i). | Charge is zero (neutral particle) 

(ii). | Charged particle is at rest (v=0).>F = q(0)Bsin# = 0 
(iii). | Magnetic field is zero (B = 9) ,> F = qv(0)sin@ = 0 
(iv). Charge is moving either parallel or anti-parallel to magnetic field lines. 


F = qvBsin@° = qvBsin180° = 0 

Magnetic force on moving charge in vector form is given as 

fF =q(b xB) 

rpendicular to velocity of charge and 
By AZHAR IQBAL 0336-7 


magnetic field. 


> Magnetic force is always pe 


098874 


ELECTROMAGNETISM 
Work done by magnetic force is always zero 
he Fy is perpendicular to velocity and displ 
Un ic force is only deflecting force and it ea: 
ik A oe cannot acceler, 
oy Mag charge in moving in uniform magnetic field its s Se EF ae 
* W frequency and angular momentum remain consin oe 
i. ar acceleration and torque by magnetic fi 5 a 
>» Only direction of velocit Orce is zero 
Es ily, momentum, acceleration and 
and magnetic force 


are changing. 


How to Apply Right Hand Palm Rule 


5 
~Lt # Right hand de _ 5 
=—~ c 


(). Right hand palm rule 
(ii), Fleming left hand rule 


“ 


4 / set AS direction UFingers 
tS set 55S 2:Sdirection SthumbL£ ARotat fF 
c 


=| ¢ f 
SSS Forced nif xdirection SPalm 3 4U7) 
FY 


rom : 
nswer: Direction of force is into the plane of 


ts 


A . irecti r i 
nswer: Direction of force is into the plane of 


wiils 


Answer: Direction of force is vertically 


moving charge in magnetic field 


/ nil s 


le: Ps the direction of magnetic force 
loving charge in magnetic field 


xls 


a the direction of magnetic force 
} ving charge in magnetic field 


4 “ downward 
aa M/s Nid] s 


d the di tio ° 
a : 
the direction of magnetic force | Answer: Direction of force is out of plane of 


noving 
neti field B paper B 
‘ ” v v 
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ELECTROMAGNETISM CC‘ ELECTROMAGNETISy 
Answer: Direction of force is into the of p), 
of ane 


UNIT 08 a 
Example: find the direction of magnetic force 
acting on a moving charge in magnetic field 


rory OF 


\ CHARGE P 


— = = is - either ——— | 
ped sit aces: ° > ; ; 
| S | may willbe straight ine. || > = 


Direction of force is towards left 
x x xX X 


Example: find the direction of magnetic force | Answer: 


acting on a moving charge in magnetic field 
x x x 


x x xX XxX 


When charge is moving 

el to magnetic 
field lines then its trajectory 
will be circular. 


ae ae 


x xx xX 


— 
F 


Example: 
acting on a moving charge in magnetic field 


cu nm Angular frequency 
i ) 
ore OR 

: Angular Velocity 
x xXx xX 


Answer: Direction of force is upward 
E B 
wi: 


rection of force is dow nward 


Example: find the direction of magnetic force 
acting on a moving charge in magnetic field 


When charge is i 
moving neither par: é ; = 
7 a tee either parallel, anti- 
aed than 0°, 90° or 180°) 
trajectory is helical or heliy 


Example: find the direction of magnetic force | Answer: Di 


acting on a moving charge in magnetic field a 
x x x X 5 % 
v 
x xix x 
x x & x 
Magnetic Force 


- a 


Magnetic force is gi e VxB 

Magnetic force is given as F, = q( ) 

ee is. § arge and | Magnetic force depends” ar a 

i , g ‘ ge, 
pendent of velocity | velocity, magnetic field and direction a | 


se : ‘ are U0n of moti | 
’ force i won. motion 
: Electr; 18 always along the direc : <= a 
Blt field. § Me direction | Magnetic force is always perpendicular to | 
> : / 


t of plane of 


Answer: Direction of force is ou 
paper 


Example: find the direction of magnetic force 
acting on a moving charge in magnetic field 


is 


a 


force can accelerai direction of magnetic field and velocity. 
the charg , decelerate and | Magnetic force is cti 
gnetic force is only deflecting force and 


pe. 
cannot accelerate or decelerate the charge. 
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UNIT 08 ELECTROMAGNETISM ava 


velocity U in a region where electric field is E and magnetic fiejq 


“If a charge q is moving with 
is B then the net force on the charge is vector Sum of electric force QE and magnetic force 
q(@ x B).” F = aE +a(b xB) 


It is known as Lorentz force. 


> Only these charges passes undeviated 
for which 
Fin = Fe 
quvBsin90° = qE 


E 
ee Fm>Fe (v>>) 


> 3,E and B are set mytually 
perpendicular. 

> E and B are applied ina such a way 
that they may exert force on moving 
charge in opposite direction. 


woeeeey Fm=Fe (V= 5) 


kkse E. 
Fn <Fe (V< 3) 


Example: Alpha particles ranging in speed from 1000ms'2000 ms Solution: 
enter into a velocity selector where electric field intensity is 300 Vm" om 
and magnetic induction is 0.20T. The particles which move wd ba 
° vy =— = 1500 ms 
undeviated will have speed : 0. 
(a)1000 ms? —(b) 1250 mst (c) 1500 ms! (d) 2000 ms 
Example: A velocity selector has magnetic field of 0.30Tand a _| Solution: 4 


perpendicular electric field of 10000Vm'tis applied .Then the v=5 
particles which move undeviated will have speed 


(a)330 ms' —(b) 3300 ms —_(c)33000 ms! (d) 3000 ms" v 


Example: If a charge q is moving in a velocity selector. The charge 
will move in a straight path if : 
E 
(av=5 
(c) Fn = F, 


(b) E is perpendicular to B. 
(d) All of these” 


By AZHAR IQBAL 0357 
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ELECTROMAGNETISM 


ayan Publisher 


to mass ratio (+) of a parti 
> Charge (4) a particle only depends upon nature of particle. 
In case of neutron or any other neutral particle 4 
m 


> (SD son 2 (2) 


ws m 
= 0 and—=o. 


a@~particle 


"> To determined charge to mass ratio of electron beam of ele 


magnetic field in perpendicular direction. Speen esiecedimaniioen 


% > “Magnetic field exerts the force on electrons and bends the 
beam in a circular path. 


xe . Fin = F. 
» . 2 
w qvB = 
Tr 

ee 

m_ Br 


e rmine = radius of circular path beam of electrons is 
€) as at ionizati ist 
with H2 g Ow pressure due to ionization and de-excitati 


visible. 
ae If beam of electrons is accelerated through potential difference V then 


projected in a glass bulb filled 
on path of electrons becomes 


Ckg™ 


A charge particle is moving in a circular path in a 


Aa magnetic field. By increasing the magnetic field 
ners Tati of the particle will: 


. (b) decrease —_ (c)Remain same” (d) None 


Solution: 

Charge to mass ratio only 
depends upon nature of 
particles. 
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ELECTROMAGNETIC 


UNIT 09 )) INDUCTION 


“Changing magnetic flux through a coil induces emf this phenomenon is known qs 
electromagnetic induction. “3 


Michael Faraday discovered that when magnetic flux linking with conductor changes an emf js 
produced in the conductor this emf is known as induced emf. 
Examples: 
1. Consider a coil placed between the two poles of a 
magnet. 
> When coil is stationary no current or emf is 
induced because magnetic flux is not 
changing. 
> When coil is moved along the field lines 
again no emf is induced because magnetic 
flux is not changing. 
> When coil is moved across (perpendicular) to 
field lines, magnetic flux changes and emf is 
induced. 


ii. Applied magnetic field intensity (€ X B). 
iv. Induced emf is independent of resistance 0! | 
the coil. But induced current depends 


i. Speed of the coil (ex v). 
iii. Number of tums of the coil 
(e « N). 


resistance (I « =). 


2. Consider a stationary coil and a bar magnetic is 
moved near the coil. 
> When magnet is at rest no emf is induced 
because magnetic flux is not changing. 
> When magnet is moved towards the coil 
magnetic flux increases and an emf is 
induced. 
> When magnet is moved away magnetic flux 
decreases and an emf is induced. 


set 
i 


: 894 
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ELECTROMAGNETIC INDUCTION 


4. Consider a circular coil placed in a magnetic field dire 


‘ > Since area of the loop is constant hence magn te en _— 
flux is constant and no emf is induced in the coi ote 

> When coil is distorted its area decreases th 
magnetic flux through the coil decrease and , e - 
. ced in emf 


a rotating coil placed in uniform magnetic 

field directed into plane of paper. 

~ > When coil is rotated in magnetic field angle betwee 
field lines and vector area chan g een 


ges thus magnetic 
— and an emf is induced. a 
om }> 


b : 
5, a primary coil connected with ba 
" ttery and - 
ia i BOSE as secondary, ry and rheostat and coil connected with a 


When current through primary coil is 
stant magnetic 


XX XXX 
MEXR: Sar 


flux through 


gn Secondary 
a coil is also constant thus LENS LAYIIOS 
a o emf is induced in secondary, SS 
“ When current through primary coil 200777 MMVII 7500 


____ increases, magnetic flux through 
Secondary coil increases and emf js ; 
a in secondary coil. 
_» When cu i 
= trent through primary c 
y coil decreases, flux t i 
_ decreases thus an emf is induced in secondary coil ey alae 


tal 


r coil is i i 

. . in the magnetic field of electromagnet 

— t through electro-magnet is constant 
Is induced because magnetic flux is not 


changing. 
_ *» When ¢ 
wn urrent through electromagnet increases, 


¢ flux increases 


Tochanging flu 
| > When X. 


ote 


ee 
thus an emf induced due 


C 

oo through electromagnet decreases. 
1c "Teacec ; 

Magnetic flux decreases thus an emf is induced 


due to changing flux 
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ELECTROMAGNETIC INDUCTION 


UNIT 09 _ 


mf induced by motion of the conductor across the magnetic field is called motional emy.» 
“FE in 


| es ELECTROMAGNETIC INDUCTION Yaya Publishes 


uced | otential Difference: 


Induced emf in the conductor: 


“a induced emf = j 
=. ~vBL : ac nf = induced p.d 


€ = —vBL 


Statically induced emf; 
Emf induced in a conductor when conductor 
is stationary and magnetic field is moving o; 


y Induced electric field depends upon: 
i ductor (AV « - 
(i) Speed of con v) eR : 
(i). Length of conductor inside the 2... 4 pecan e the current loop abed then 
magnetic field (AV « L). S given as 


External magnetic field. (AV « 8) ! 
| f 


| Emf induced in a conductor when it is 
moved in stationary magnetic field. 


Consider a conductor of length L placed on two rails 
connected with a galvanometer, a uniform. 
Magnetic field B is applied into plane of paper and rod is 


moving with uniform velocity v. 


Amount of induced charge in the conductor in 4Q = /dt= BELA 
ime interval At is given as 
angl between velocity of conductor and 
field tines is @ instead of 90° then 


Induced emf depends upon 


eld charges inside the conductor experience @: Speed df the condictes 


> When a conductor is moving in magnetic fi 


magnetic force. ‘ ty i 
45 eg Pre ei ey (ii). Length of conductor inside the field 

FE. = qvB ‘ : 

= a (i). ~~ External magnetic field 

> According to right hand rule direction of magnetic force on +ve charges is directed upward a 
Aen oti (tv) Angle between y elocity of conductor 


and magnetic field lines. 
(€ « Sin@) 


> +ve charges are concentrated at point ‘a’ and - ve charges are concentrated at point ‘b’ these 
+ve and —ve charges induces an electric field E which exerts an electric force on the tve 


charges in downward. 


Induced emf is maximum when conductor js 


moving perpendicular to field lines Induced emf is minimum when conductor is 
> &= yBLsin90° eae along (parallel or anti-parallel) to field 
Emax = vBL ines. 


’ 


Induced Electric field in Conductor: 1 
tic force and net force on charge 


At equilibrium electric force will be come equal to magne’ 
is zero. F, = Fn > QE = qvB 


‘ 


€ = vBLsin0® = 0 


> Induced electric field depends upon: oY aS induced between the ends of a metal bar | ome (e « B) 
(i). Speed of conductor (E « v) WOuld be needed Magnetic field of 0.20 T. What field strength | By & 
(ii). | External magnetic field (E « B) v Of the bar, Ital “ Produced an emf of 1.5 V beuwaearateee, a2 
037 (0 rfactors remain same. 15x02 
884 6T ©09T @12T eS = 06 


336-10! 
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"Ifa plane is perpendicular to field lines 9 = BA Cos0? 


“Average induced emf in a coil of ‘N’ turns is equal to - ve of rate of change of change of ' “yy 
wunguat shrongh the coil.” ry B =constant and area is (ii) When A = con “lal 
a _yat ; then BAA 1s changing then it and B 
Bt p= BAA and | &=N— 40 = (4B)A and 


Explanation: é : 
Consider a rod is moving on two rails connected with a galvanometer in presence of magnetic 


field. As area of loop increases magnetic flux changing through the flux and emf is induced 


2, Ifa plane is not perpendicular to field lines 9 = BA Cos0° 


(i) When B= constant and area mike 


(ii) When A = constant and B 


e=-vBL ____ ischanging then 's changing the 
: OM ae S$ changing then 
on, 49 = (AB)ACos@ 
AA 
= ce = y (AB)ACos8 
At 
: Ss = = Induced current depends upon 
(1). No. of turns of coil (] & N) 


> Induced emf depends upon (ii). _ Rate of change of flux (i x =) | 
t 


(i). | Number of turns of the coil (e « N). 
(ii). Rate of change of flux through the 
coil (e « = : 

> Faraday law is used to determine amount 
of induced emf or induced current. 

> Slope of @ — t graph is directly 
proportional to induced emf. 

> Asslope = = => slope « (-é) 


-< Ou change athe f Magnetic flux oot 
eS changes 3Magnetic (i) 
ait change#/Area (ii) 


SAnglewle 27 & Area 1142 Magnetic (iii) 


=< 


= pall (ili). Resistance of coil (1 x =) | 


Induced charge in a time interval At js given as 


| Q = tar = Nae 
ee aOR NAO 


a Lenz pointed out that —ve sign in f 


laraday law (e = -v=) 
4 * ) ra indicates that 
The direction of induced current is alway. 


5 SO as the oppose that change which causes 


mum. 


: axi »y t t the current”. 
© Atinstants A and E slope of @ — t graph is +ve maximum. So emf is - ve max! Whenever Magnetic flux changes a current 
e Atinstants B and D slope of @—¢ graph is zero emf also zero. 


© Atinstant C slope of @ — ¢ graph is - ve maximum. So emf is tve maximum 


Information 
Faraday’s designed a Homopolar 
generator with which he was able to 
produce continuous induced current, 


4 
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flux decreases it tend 
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5 increase the flux 
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NOTE: 


lewis determine the 
Lenz’s law is in 


according to law of 


conservation of energy. 


current. 


HOW TO DETI RMINE DIREC TION OF INDUCED ¢ 


Sheri distance between coil and magnetic is increasing or 
Example 1: 
Magnet is moving away 


from coil - 


Example 2: 
Magnet is moving towards the coil 


Example 3: 
Magnet and coil are stationary 


ame 


Since magnetic flux is not changing and no 
current is induced. Hence Lenz’s law is not 
applicable 
Example 3: A magnet is falling over a loop as shown in the figure 
below viewing from above direction of field is 

(a) clockwise 

(b) anti-clockwise 

(c) either clockwise or anti clockwise 

(d) no current is induced ——> 


Example 4: 


velocity 


applicable 


By AZHAR IQBAL 0336-7” 


NOTE:Lenz’s law is used " 


emf or direction of induced 


ung. Td svi zoppositezsidedisMagnet 


as anticlockwises? SIU: r= side isn 
ag As Seurrent= sidesi:'s’ 


polarity of induced 


URRENT 
decreasing. 


~frtagatraction Zoi xc ay phi ( 


bx 4gJysamesside 


i followa a? 7/ stepstio su 

A. nlagrepulsion tire ie) S\ 
ai 6 Jy Gh samezsideyisMagnet 
bri Jzoppositezside Suny 7» 


sicurrent, anticlockwise if ont. ye sidegisN 


oving in same direction with same 
they are moving 


v 


(sINE 


Since magnetic flux is not changing and no 
current is induced. Hence Lenz’ s law is not 


Answer clockwisW 


Gi) 


Gi) 


(i) 


Ai) 


iii) 


—— 
N 


3894 


ELECTROMAGNETIC INDUCTION 


n magnetic flux is increasing or decreasing: 
"aie J; When magnetic flux is increasing: 


LS followe 2 7Sstepat ove 


“a ; 
BE yfluxe LUIS center y 


UV fn (i) 


“x x eA nw & CESE 
..* / tet LE opposites LE ux Sinduced Gi) 
Rt -6 x! 4,0ut of paper ABU F< into the paper 3 dé £4 ((i}) 
ule: De. aa (2 r f, 
: a Seb Seirectionfer LF WO frL out of paper WF! (jy) 
: flux is decreasing LJ Pollowe wee 7atepat 3.2 
’ - 3 , 
6 flux LIS exits fos Ai) 
x Gs rhea ; r 
be Sing EE Lsame directiond £é Sut iffuxe:/ Induced (ii) 
x 
‘ 8 xi cout of paper wy Pe into the paper i ke ££ Gii) 


SES LA iS AA; 


Gy ae Cy : p 
</ Lidirection OB Lud nine vs (iv) 


-SépSdirection 


x x 
x ‘ x 
dey? Ax x Since magnetic flux is not 
— B x g changing hence no current is 
Mee induced in the coil. 
_ gh Hen current through one coil is increasing or decreasing, 
le 1:When current through one coil increases ef /followe we? Hereps tie ser 
AW _ LZSSS838> i LES eS eoiks 33 
PRON LSPS SI) Koil “F242 Kooi > (i) 
idda 7 mae Ck Ean s 
4 C1 | ett SAF IS 


a HS ESIS vide clockwisex LEFIEA (ii) 


~6 st canti-clockwise 


{Sr yale sdirectionSxx Se 16 


, 


-U “opposite éu \directionS 


©) 


Aiii) 
Induced Current is anti-clockwise 
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F UL /followe 2 7/steps be 
one coil decreases. os S35 
— wf ie Cooill 706 nf 2 Kooi kt, 


ras 
ber ffi 


Example 2: When current thro | 
\ (TSSSpeOrN | 
es rkAALA\| 
= seennn at | 
Spi Wie 


2 
ere, 


eh LLSIS f nicclockwiser / Ut f IES ( 


hn) 


=F st! Acclockw ise 
LASS vm PrdirectionSe Ly TK ¢ iii) 


( lve 
= “UK Wdirectiony SF) 
Clockwise Current Induced Current is clockwise — 


LEN’Z LAW AND CONSERVATION OF ENERGY 
Lenz’s law is consistent with law of conservation of energy. whenever pusrent is induced 
ience a magnetic force which opposes the motion of coil or 
tion is converted into electrical energy 


by motion of coil or magnet they exper ; 
magnet. Thus mechanical energy spent to overcome Oppost 


NOTE 

> Whenever magnetic flux increases, 
magnetic force is repulsive. 

> Whenever magnetic flux decreases, 

magnetic force is attractive. 


NOTE , 
When current is induced in a conductor 

due to its motion it experiences magnetic 
force opposite to velocity. 


“ When current passing through primary coil changes an emf is induced in secondary coil this 


phenomenon is known as mutual induction”. 


> Flux @ passing through each turn of secondary coil is Secondary 


: a i TOSS SAN 
directly proportional to current through the primary —Aritit | 
coil. N,@5 % Ip PTY U2 


ppd naa 


> Induced emf in secondary coil is 


©) 


imary 
“Ratio of average induced emf in secondary coil to rate of change of current through pr 


coil is called mutual inductance.” 
Its SI unit is Henry (H = VsA7') 
> Mutual inductance depends upon: 
(i). | Number of turns of coils. 
(ii). Area of the coils. 
(iii). | Closeness and orientation of coils. 
(iv). __ Nature of core material. 


-79988%4 
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swhen current passing through the coil changes an ‘emf is induced in the coil itself 


Flux passing through each turn of the coil is directly 
to current passing through coil. : 
prope NO «/ 


Al Al 

=—L— >ex = 

€ Le €xL and ex ae 

| NO=LI and NAO = Lal 


Self inductance depends upon 


(i). Shape and number of turns of coil 
(1). Nature of core material 


age induced emf in the coil to 
e of current through the coil. 
SI unit is henry (H = VsA~!) 


(ili) \rea and length of the coil 


Information 


_—_—_—_——_—_ 


principle of electromagnetic induction. The w 
= : os e water 
placed on it in the metal pot is boiling whereas that in the glass pot is not. Even the 


lass top of the heater remain cool to touch. The coil just beneath the top carries ac | 
produces changing magnetic flux. Flux linkin 


it is generated only in the metal pot th 


Induction heater operates on the 


g with pots induce emf in them, 
at heats up the water 


“A device Which converts me 


chanical energy into 
energy is called generator.” 

ae F works on the principle of Faraday 
set of induction. When coil rotates in magnetic 
~ ‘Mux changes through coil 


> 


P= and an emf is induced 


in the coil. 
a Is only induced along the conductor AB 

CD because force acting on the charges is 
along the wire. 
> Emf ind 

ced along the conductor BC and DA is 

ro because force 
Wire 


on charges is not along the 
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f+ve peak value and —ve peak value is called peak to peak \ 


Emf induced in generator 1s dynamically induced emf and it is given as sans 9 Lage Pe 
_ =1,+1o = 2lo 
e Nis number of turns of the coil. Peconic 
e w is angular velocity with w hich coil is rotated prfetive Ratue of a Sk : 
e Aisarea of the coil vai ig called root mean square value. ) & square root of mean square 


eB is external magnetic field in which coil is rotated. For 
or current 


e @ is angle between velocity of coil and magnetic v= Ls 0.7V. ] 
field lines. da —— lms = = = 0.71, 
> Maximum induced emf is given as OR Vy = V2 Vins = 1.4Vims OR I. = es 
lo = V2 lems = 1Al ins 


” : - 


 ., specifies the instantaneous value of 


current or voltage is called phase. 
| = 117 current is zero 


210) 
: or [n= 0B) 


Current and voltage produced by A.C generator 
are continuously changing with time. 


Where |, == infil 
R R ‘ 
( If the expression for alternating voltage is pans ie 
50 sin100nt. Th ren : WS? 1006 
ie. ty «i en by comparing with the standard v=t 50 ‘sin' 100m \, 
= V,sinwt we can find the following as 5. San ISS! 


In one revolution of generator one cycle of A.C 4 J 
> Current reverses its direction once. I 
> Current reaches to maximum value twice. 
> Current reaches to zero value twice. Bins 7 \ f ‘a 94 
> Emfor voltage reverses its polarity once. z 
—I, 


f time is called instantaneous 


rms value Angular 


Freauenc 
frequency requency lime period 


Value of alternating current or voltage at any particular instant 0 


V=V,sinat | V=Vsinanft 


value. 


an. | 
v =V,sin--t 


“In| 
J=1,sindnft | I!= |,sin=! 


ie ol ial 
emating Voltage is given as V Solution : 


Maximum value reached by current or voltage in a cycle is called peak value. Value of Voltage a = 350 sin100zt then rms 
> Peak value of voltage = V, = NwAB be V = 350 sin100nt 
> Peak value of current = /, = = = “ (@) 17sv V, = 350V 
es ()350y (b) 700V ‘ 
Frequency of A.C used in Pakistan is (d) 240V Vins = a = 0.7 x 350 
| = 240V 


Pedk value: 


50 Hz. 
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“Transformer is.a device which is used to change a given alternating emf into larger o, 


smaller alternating emf”. . 7 
> Transformer works on principle of Secondary 


mutual induction. Alternating current 
passing through primary creates @ 
continuously changing magnetic flux 
through secondary that induces an emf 
in secondary. 

> Transformer only works on A.C and 


never on D.C. : - - 
> Coils of transformer are not connected electrically so there is no transfer of charge from 


Secon 


dary 
coil 


primary to secondary. ‘ : 

> Coils are connected magnetically and power is transferred from primary to secondary 
magnetically. n 

> Coils of transformer are over an soft iron laminated core which concentrates the magnetic field 


lines. 
> Rate of change of flux through each 
cell must be same. 


Note: 
When a D.C source (battery) is connected with 
primary then output voltage and power are 


Ad 
Nar 
Where = is known as 
P 
transformation ratio. 


Step-up transformer: 


A transformer which is used to change a given 
alternating emf into larger alternating emf. 

> Increases the voltage level (Vv, > Vy) 

> Decreases the current level (/, > Vp) 


> Power level remains same (Pin = Pout) 
> Time period or frequency of A.C remains same. 


04 
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avan Publishe; 
ransformer: in Lublishei 


ormer which is used to change a given alternating | aa De 
into smaller alternating emf. . 


A 
emf 


> N, <p | 

> Decreases the voltage level (V, < y,) V; ' 

> Decreases the current level (1, > vy) ? nal 
> Power level remains same (P;,, = P,,,. ) 


> Time period or frequency of A.C remains same. | 


A transformer in which output power is equal to its input power (P; 


s = 0) is known as ideal 


transformer. 
Pe, | 

ae 
a ‘aa 
> > 


Ifa primary coil of a transformer is connected 
to A.C mains then ¥, = Constant 


se of Transformer in Powe 
> IfR is Tesistance of transmission |i 
effect is given by 12K. 
Power loss can be reduced b 
Na Me transformer is used at 
i wer IS transmitted at high v 
line 'Sconsiderably reduced. 
At other end a step-down tra 
the Current level, 


pesto Transformer 


The aio of output : 
” wer is ; 
Power to input power is known as efficiency of transformer 


r Transmission: 


ne then power loss in transmission line due to heating 


Y decreasing current level. 
Power generating stations 


oltage and ; — 
oltage and at low current and thus power loss in transmission 


nsformer is used to decrease the voltage level and increases 
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= Pin = Pout ) 
ideal transformer 7) 100% (Pin ou . 
4 a * ee transformer due to power losses in transformer Pj, < Pi, and efficiency ; 
or ap 
less than 100%. 
Pout 


1 Pour + Ploss 


1. Eddy Current Loss: ' > 
“When a metal conductor is placed in a changing magnetic field a current is induced jn 


metal conductor this current is known as eddy current . 
> Some power is lost in form of heat due to eddy current produced in the core of transformer 
> To reduce the eddy current loss core should be assembled with laminated plates of iron, 


2. Hysteresis loss: has. 
“Energy expended to magnetise and demagnetize the core material in each cycle of A.C js 
called hysteresis loss”. . . 
> Some power is lost to magnetise and demagnetize the core again and again. 
> To reduce the hysteresis loss soft iron core should be used having narrow hysteresis loop 


3. Cu loss: 
> When current passes through primary and secondary of transformer some power is lost due 
to the resistance of coils (P = I*R). spore 
> To reduce the Cu loss thick Cu wire is used for winding. 


4. Magnetic Flux Leakage: . 
> Flux passing through primary is not completely linked with secondary. 


> To reduce this loss secondary coil is kept inside the primary coil by using “E shaped” 


plates of iron core. 
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Areview of P- and n-type semiconductors 


P-type semi conductor 


n-type semiconductor 


> ele impurity atoms | > Penta-valent (V-group) impurity atom 
, yy ¢ } > 
a are add in pure semi-conductor. are added in pure semi-conductor 
> Trivalent atoms are known as acceptor >» Penta-valent atoms are kn wn 1 
t< Hho AI’ 0 c uO ) 
atoms e.g. B, Al. Ga, etc. atoms e.g. P, Bi, Sb, Sn et {oy 
ms. e.g. F, etc 
> Majority om Sepers are holes. » Majority charge carriers are electrons 
‘ > Minority charge catttcts are electron. » Minority charge carriers are holes 
|} » Holes move from high potential to low > E 
oF F a » Electrons move from low potential to 
a 3 | ae high potential 
lobility of holes is low > Mobility of electrons is high 
e ELECTRONICS 
. _ “When a crystal of Si or Ge is grown in such a way that one half is doped with trival 
; impurity and other half is doped with pentavalent i i j ond 
a pentavalént impurity p-n junction is formed.” 
Junction 
| t 
| f 
t~ 
| electrons are 
Yo iblee electrons are 
. majority charge 
carries 
holes are majority 
rge carriers holes are minor ty 
i Charge Carriers 
> Electro 
ns from n-regi iffuse 
gion diffuse to p-region thus a layer of +ve immobile ions is formed in 


n-region and around the junction. 


Produced acre j 
‘Oss the Junction containi i ile ji 
a f 
. ; ning immobile ions and no charge carriers is 
Depletion region contain immobil 


tial barriers OR 


€ (stationary) tons which do not act as charge carriers. 
Knee Voltage: 
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Note:Net current through the junction is due to 
electrons and holes which is given by 


1=1, +1, 


to be forward biased if P-region is 


4“ iunction is said 
‘p-n junction 4 ion with —ve terminal of 


connected with +ve an 
ry.” . . 

> +ve terminal repel the holes towards the junction and — 

ve terminal repel the electrons towards the junction 


thus width of depletion region decreases. see MMin a semi-céfdutine. diode, 
ied voltage is greater than potential barrier % : . 
> When applied voltage is @ ann cencks eal t symt SbArrow kc Su fq ey 
electrons and holes crosses*the junction a curren’ ot —— Si/ pos direction$ = / Arrow 
j a Anode Cathode J Sun 
starts flowing through P-n junction direction § 7 vie y ET ea 


> Forward current is due to majority charge carriers and is order of mA. 
> Maximum current limit for a junction is decided by power. | 
Forward biased diode 


Forward Resistance] t Examples Reverse biased diode 
at Examples 


i 2 2 
ay wae 
~" sf Ue rS 


Resistance of P-n junction when it is forward biased is I pass . 
called forward resistance. Scathode stlow = anode = <*Reverse biased 
AV Al ay 
t; = ' - vt thigh Cas | 


Al AV ; ; " 
(its value is very small in few ohms) =3 


P-n junction is said to be reverse biased if P-region is 
connected with - ve terminal and n-region is connected with 
+ve terminal of battery. 
> +ve terminal pull the electrons and —ve terminal pull 
the holes away from the junction thus width of 
depletion region increases. 
> Reverse current or leakage current through P-n 
junction is due to minority charge carriers and is of the 
order of pA. 
> If reverse voltage is increased covalent bonds break and large number of electrons are 
released. This causes a sudden increase in current. This is called Zener effect. 
> If reverse bias voltage is increased further, minority V Vv 
charge carriers attain high velocity and knock down 
the bound electrons from covalent bonds by collisions 
and current increases rapidly this is called Avalanche 
effect or avalanche break down. 
> reverse resistance of P-n junction is very large and is 
of the order of mega-ohms. 
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“Process of conversion of alternating cu 


rrent into direct current is called rectification,» 


> Device which is used to convert AC into D.C is called rectifier. 


> Diode can be used as rectifier. 


> There are two types of rectification. 
i. Half wave rectification 


> “A type of rectification in which only 
wave rectification.” 


ii. = Full wave rectification 


one half of A.C is converted into D.C is called half 


> Minimum one diode is required for half wave rectification. 


Diode is forward biased. 

Resistance of diode will become very small. 
Output pulse is +ve. 

Voltage drop across the diode is 
approximately zero. 
Voltage drop across 


VVVV 


the load resistance R is 


i 


equal to source voltage. 


Liszs!€A.C source <&>tvehalf i 


okt +ve/Terminal 


output 9sdownward whE RA ii 
-LLtpulse +ve 


Diode is reverse biased. 
Resistance of diode wi 
Output voltage is zero. 
Voltage drop across 1 
Voltage drop across t 
equal to source voltage. 


Il become very large. 


oad resistance R is zero. 
he diode is maximum 


VVVVV 


Input frequency = 


output ripple frequency = 


Note 


Peak Inverse Voltage: (PIV) 


PIV is maximum reverse voltage that a 
diode rectifier can block in reverse 
biased state. _J 

_ bdbesbae she =" 


20 
vi ee 


gna! 


y of input 5 


f is frequenc 
e if q oles als0 have 


then output FP 
frequency f 

if ‘T’ is time perio 
then output ripples 4 
time period “ie 


4 ofinpurso™ 
Iso have 


ELECTRONICS 


Form factor 


(t=) 


I fficiency 


Ripple Factor 


(ae 


sat waveform of the circuit a 


/ (b)¥ aaa 
o 


of the circuit will be 4 
, Ao © R 
> 


wave D.C (b) Full wave D.C 


(d) ZeroY 


signal applied to the circuit is shown in the figure, 


put signal applied to the circuit is sown in the figure. The 


Solution: - 

During positive half 

diode will become 

reverse biased 

During negative diode 
will become forward 

| biased and output will 
be negative pulse 


Solution: 


During positive half 
diode D, will become 
reverse biased. 

During negative diode 
D2 will become reverse | 


| biased and output will | 
be zero in both halves | 


Decreases (b) 
in to following circuit: 


- 


Increases (c) 


er \/ 


- 


= Voltage during 0 r will be: 
‘SSitive half 7 (b) 
(d) 


Cu 


nt obtained in five seconds is: 


| (b) 2 © 


th of de; i i 
pletion region during forward biased mode of a PN-junction diode: 
Remains same 


(d) None of these 


Negative half 
A.C 


center tap t a 60 HB 600 
nsformer rectifier, how many diodes conduct at a time? 


> 
J 


wy 
Ve rectifier is bei : 
be ing used to rectify an A.C voltage of 110 V, 60 Hz. The number of pulses 


(d) 120 
(d) 4 
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Full Wave Rectification 


| R ipple Facto 
> Atype of rectification in which both halves of A.C are converted into D.C is Called Output rms value Form factor | [, — — 
thew ont at ) | ( AW; ) —1 ficiency 
> There are two types of full wave rectilica on. | } 
i. Full wave bridge rectifier. ii, Center tap transformer full wave rectig ” 


> Minimum four diodes are used for bridge rectifier. 


Example: 
In the following figure what happens for the positive half 
cycle of the input? 


> Point A becomes +ve which makes D forward biased and D, reverse biased. 
> Point B becomes —ve which makes D3 forward biased and dereverse biased. 


: i and D, do not conduct the current. : 
> Diodes D, and D3 conducts but diodes Dz 4 (@) Dy and Ds conduct (bY: and Dy conduct 
(c) D3 and Dz conduct (d) Ds and D; conduct 


Example: The output of the following circuit will be: | Solution: during +ve half 


Vv. 
° Vout 
During —ve half 
s) Pulsatir fullwave D.C (b) Pulsating half wave D.C 
¢) Sinusoidal A.C (d) zerov 
> Maximum voltage is dropped across the load resistance R. ge! sistance is zero rE 


> Point A becomes which —ve which makes D, forward biased and D, reverse biased. 
> Point B becomes +ve which makes D, forward biased and D3 reverse biased. 

> Diodes D, and D, conduct but diodes D; and D; do not conduct the current. 

> Output is +ve pulse. 


le at the output of the following circuit is: 


(b) 20 ms (c) 50 ms | 10 ms 
figure what happens for the negative half cycle of the input? 


) 


n 
If f’ is frequency of input signal the 


output ripples have frequency ie 
© If Tis time period of input sien” 
output ripples have time perio 


| | D, and D, conduct 
(d) Dy and D,; conduct 
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UNIT 10 
TRANSFORMER RECTIFIER 


CENTER 1 API 


rectifier uses transformer with center-tapped secondary, 


A center-tap transformer 
ary voltage into two parts and two diodes which conduc; 


winding which splits the second 
alternatively. 


> Point A becomes +ve w.rt B and diode D, 
becomes forward biased. 

> Point C becomes —ve w.r.t B and diode Dz 
becomes reverse biased. 

> Only diode D, conduct the current, 

> Output is +ve pulse. 


> Point A becomes -v w.r.t B and diode D, 


becomes reversed biased. 

> Point C becomes +ve w.r.t. B and diode 
Dz becomes forward biased. 

> Only diode D2 conducts the currents. 

> Output is a +ve pulse. 


e If fis frequency of input signal then output 
ripples have frequency ‘2f 

e If ‘T’is time period of input signal then 

output ripples have time period ‘T/2’ 


Note 
> Acircuit which converts pulsating D-C into smooth 
> Capacitor, inductor or their combination can be used 


D.C is called filter. 
as filter. 


Solution: 


Example: ; 
Ifa full wave rectifier circuit is operating from 50 Hz mains, Input frequency ~ 50Hz 10 He 
then the time period of output ripples will be: Output ripple frequency =\{ 
ke) 20 (0) 90 me (c) 10ms (d) 30ms Output time period = 799 aie 
Example: 
js true 


In case of center tape transformer full wave rectifier which of the following statement a 
(a) minimum two diodes are required (b) only one diode conducts at atin 
(c) frequency of output ripple is half of input signal (d) all of these ¥ 
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vavewoetiies Full wave bridge Center t p 
a c ra | 
| rectifier transformer rectifier 
4 2 
r Yi 
as ; : | 
V, 2%, “f | 
V, 2V, 
s 7 rs 
Y% e g 
; Fo. o 
2 v2 
if | 
57 1.11 1.11 
———— 
1.21 0.48 0.48 
40. 
6% 81.2% 81.29 
g circuit represents: - 
Rout 


Half wave rectifier 
er wave rectifier 
oi bridge rectifier, 


(b) Full wave rectifier 
Not a rectifie 
ae many diodes conduct 5 i 
ime period of A.C source appli ats 
he a rce applied on the input ifier i Fa 
: ‘sa is T,, then the relation between is ea YS ae eee 
0 1 Ls 
b =e 
() To=z (©) To=Vv2T, @ 1-27 


wave rectifier it is 0 ft ri then the tim riod of output 
ire i pe 
pera ing from 50 Hz mains, hen the ti e i 
¢ u ufpu 


10 ms 


itp (b) 40 . 
lta of rectifier is: sbi na (d) 80ms 
St tine b 
(b) Smooth a Pulsating (d) None of these 
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DAWN OF.MODERN 
PHYSICS 


Plank’s Assumption] 


“Energy is emitted or absorbed by 
discrete packets called quanta rather than as 
a continuous wave.” 


aioms in | But according to classical electromagnetic 
theory of radiations energy was emitted or 
absorbed by atoms as a continuous wave. And 


energy is uniformly distributed over the wave. 


Continuous Electromagnetic Wave 


Quanta Fa 


tt 


Wh 


Plank’s Law: 


Energy of each quantum is directly proportional to its frequency. 


[eer] » Cea] 


Where ‘h’ is plank’s constant and 
h = 6.626 x 107 J.s or h = 6.63 x 10°-**J.s 
> SI unit of Plank’s constant is J.s = kgm?s} 
> Dimensions of plank’s constant are [M Pt] 


The graph between energy and frequency of 
photons is a straight line and its slope represent 
the Plank’s constant. 


E Slope = 


> Atoms or molecules emit or absorb energy 
when they jump from one quantum slate to 
another. ht 3 


(Emitted or absorbed energy = difference thf a ——=—— 
in energy between two levels). 


98894 
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DAWN OF MODERN PHYsics 
PHOTON THEORY 


to Einstein photons (discrete ener 
V packe: F 
radiations. ” RY packets) are integral part of all the 


photons carriers energy and momentum. 
n cannot be subdivided (elementary particle), 


¥ Rest mass of photon is zero. 
on the photon is zero. Hence they are not affected b i 
paree ¢ : y electric and magnetic fie 
Brion with energy about1MeV. Their quanta can be easily detected diana 
R dio waves with energy aboutl0~"ey. Their 
_ property of radio waves predominates. 


quanta cannot be detected and wave 


f Photon: 


‘photon in terms of 


Energy of photon in terms of 
W ve'ength is given as 


Energy of photon in terms of 
momentum is given as 


9 2 _ 1240x1079 
i light photon having wavelength A = 400nm is Solution:E = 100x107 
0) 3.1 ev’ = —eV =3.1 eV 
(d)2.1leV 4 
ae og | Solution: 
Wing radiations photon carries the most energy | X-rays have shortest 
(b) microwaves wavelngie 
(d) x-rays¥ | Eas 
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Example: ' ) 
Two photons have energies 2 eV and 4eV then the ratio Since E « — a 
between their wavelength is So ratio in way elength wil] NETIC W AVES SPECTRI =” 
aie se 4 be inverse ratio of energies 4 Wavelength (meters) 

(c) 1:1 (d) |: ; 


X-rays Gamma 


Radio Microwaves Infrare Visible Ultraviolet 
2 
10° 10 10° 10° 10 10 rays 


Momentum of photon in terms 
of energy is given as 


of photon in terms | Momentum of photon in terms 
of wavelength is given as 


Momentum 
of frequency is given as 


hf 


Be 


al Red 
mare 


a)? 
. Red has longest waveleng:’ in visible region of spectrum 


¢ Violet has shortest wavelength in visible region of spectrum 


Orange Yellow Green Blue ndigo 


Violet 


f electrons from surface of 
exposed to light of suitable 
called photo-electric effect”. 
electrons are known. as 
electrons and current due to 


- Photo-electrons is known as 
t photoelectric current. 


Light 


If a beam of light contain ‘n’ number of photons then total energy of the beam is given as 


Relation between 
Relation with frequency Relation with wavelength y mentull 


Otential: 


a ¥ Teversing the connections of battery (anode 
MS are reppelled by anode and photo 
tive potential at anode at which 


becomes —ve and cathode becomes +ve) 
-electric current decreases 


Photoelectric current becomes zero is called 


have same Stopping potential.” 
If two beams have same If two beams have same If two beam lf Si eoeing = . 
Energy 7 at Energy nxad Energy cS —— Potential then maximum K.E of electrons is given as 


= 


> Speed of photons in free space or vacuum is 3 x 108ms™* 


> Speed of photons in a medium depends upon wavelength 


0.12eV 


e 


of electrons is 0.12eV then VY, = 


Lote" «“ y ¢ 
= BOLE Sci) -/ stopping potentiale K. Einax 


0336-7098894 
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DAWN OF MODERN PHYSICS 
UNIT 14 


= 


Note: 
Inverse Phenomenon of 
photoelectric is x-ray 
production, 


> Photo-electric effect was observed by 


Heinrich Hertz in 1887. 
> Einstein explained the photo-electnic effect 
on the basis of photon theory in 1905, 


i High Intensity 
By increasing intensity of light and keeping the 


frequency (or color)of light constant. 
> Photoelectric current increases. ' 
> K.Emax oF stopping potential remains 
same. 


Low Intensity 


No 


Voltage 


Conclusion: 


> Photoelectric current is direct'y proportional 


to intensity of light. 
eens wisource 2- £ LS change #Intensity 
ectrons i tential are : é 
pee sas . f int al ‘ap mf change distance U= cathode 
independent of intensity. 


1 


Intensity 


By increasing frequency of light while keeping 
the intensity constant. ; 
> Photoelectric current remains same. 
> K.Emax of electrons or stopping 
potential increases. 


Conglusion:] onclusion: 
> Photoelectric current is independent of 
frequency of light. 
> Stopping potential increases by increasing 
frequency and decreases by decreasing 
frequency 
> K.Emax of electrons varies linearly with the frequency. 


Voltage 


Za 
Liight 2 L£iSchange AFrequen®) | 
LS change -_ 
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1 frequency of light required to emit the electrons fi 
called threshold frequency.” < 


Note: 
Threshold frequency only depends 


m surface of the metal is 


upon nature of the metal. 


X-intercept— f, 


-imercept—+ @ 


> Below the threshold frequency KF of electrons will be - ve Hence electrons will not be 
emitted from the metal (photoelectric effect does not occur ) however large the intensity of 
light may be. Hi 


> Electrons are emitted from the metal surface(photoelectric effect does not occur) only 
_ when frequency of photon is equal or greater than threshold frequency 


ff Wavelength:(A,) 


m wavelength of li i ji : 
A ng of light required to emit the electrons Jrom surface of the metal is called 


trons are emitted from the metal surface(photoelectric effect does not occur) only 
whe wavelength of photon is equal or less than cut off wavelength. ‘ 
4] wavelength of photon is greater than cut off wavelength ,electrons are not 

the metal surface (photo electric effect does not occur) 


emitted from 


| Note: 
Cut-off wavelength only depends 
upon nature of the metal. 


ri function: 0) 


uum ene, 5 . R : 
a rgy required to emit the electrons Srom the surface of metal is called work 


oe Note: 
W ork function only depends upon 
sad Nature of the metal 


“a Electrons are emitted from the met 
4 effect does not Occur) only when E 
™ wl than work function. 


“ Dot mined Photon is less than work function ,electrons are 
i, from the metal surface (photo electric effect does 


al surface(photoelectric 
‘nergy of photon is equal! or 
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DAWN OF MODERN PHYSICS 
hreshold frequency and work function is 


> Relation between cut-off wavelength and work function is 


(nt Seb fer metation sine fibfetuin O fA) 


avn Publishe) 


(ef fe sorclation fixe Libre tusn M.A. A) 


Short cut formula to determine work function from cut off wavelength OR cut off 
wavelength from work function is 


= 


> According to Einstein beam of light consists of stream of 
photons and energy of each photon is ‘hf’ and it only 


1240 x 107° 


eV 
A, 


depends upon frequency. 


> According to Einstein: Intensity of light is directly 


proportional to number of photons . 


Intensity « no. of photons 


* By increasing intensity number of photons 
thus current increases. 


increases 


> When a photon 


KE. 


ath emit Felectron Li5/ photon 


hf 


2 . of 
strikes an electron it transfers its energy to electron, Some amount t 
” ae ectron 
energy is used to remove the electron and rest amount of energy is given to elec 


5 * j as 
> Einstein's photo electric effect equation is based on conservation of energy and is given 


hf =K.Emax + | OR | K.Emax = hf -@ 


Where 


4 
| By AZHAR IQBAL 9336-70988? 


K. Emax = @Vo and 9 = hf, = >- 


he 


c 


DAWN OF MODERN PHysics 

we By increasing frequency of light KE nay increases thus: siege: : 

-_ increases and vice versa. © PPING potential 
% By increasing work function or threshold fre 
stopping potential decreases and vice versa 


Senrc 
quency K.E,4, decreases thus 
wr 


K.E, 


> 
, and V, decreases by 


Increasing the energy or frequency | (i). 


Decreasing the energy or frequency 
of photon 
- Increasing the 
photon. 


wavelength of (ii) 


wavelength of 


- By using a metal having smaller 
work function 


function of threshold frequency, 

(iv). By using a metal having smaller cut 

| __ off wavelength. 
es 


of threshold 


frequency 


(iv). By using a metal having larger cut 
off wavelength 


_ For two different metals 
f the graph remains same. 


* X-intercept represents the threshold frequency 


Y-intercept represents the work function 


Photoelectric effect 
occur but 
1=0 
Photoelectric effect 

occur but 
1#0 
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lectro welength of scattered photon ; 
photon is scattered from an el eae wenttered nls 
“When an x-ray 


greater that wavelength of incident photon 


x-ray photon 


~\\r -- 


Incident 
x-ray photon 


i me amount of its energy and 
i fi electron it wansfers so rey 
> When photon strikes bese aes Scattered photon will have less energy, “clea = 
onsets pin obi x-ray photon.( Wavelength of scattered photon is greater than 
momentum than inc 
Heeb atts i icle nature of light (photon theory). 

; i ce for particle na’ —_ 
‘ngear plague wed Money and incident photon is called “et ae 7 
ae pnd Sia ation of energy and momentum formula derived for Compton's 

ing law of conserv: , mn 
gc, ne momentum formula derived for Compton's s 
SI 


VVV 


h 
AA = ——(1 — Cos) 
cc 


Quant! ty — iS known as ( ompton Ss wave ength A = = 2. 3 P' = 2. 3 x 10 12 nt. 
— = 2.4 m 4 7 
i i ° ' . Mot 
Moc . 


hift in meter 
Cc mpton s shiit mi 


2.43 x 107!4m 


4.86 x 10712m 


> Compton’s shift is maximum for @ = 180° 
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PAIR PRODUCTION 


P 4 energy y-ray photon interacts with a heavy nucleus 
vhen @ high 


F 4 pair of particle and 
is produced this phenomenon is known 48 pair production”, 


_ — 
o8:s by 


Zayan Publisher 


ie 


ass in accordance to Einstein 


Ki pair production a photon (energy) is converted into m 
equation E = mc’. y -et+e- 


> Aphoton cannot create a single electron or Positron alone because it will violate the law of 


gy 2m,c* = 1.02MevV is 
and positron as K.E 


n frequency ol 


Maximum wavelength of 
On required 


photon required 


= 16.38 x 10-14) 
= 1.02 Mev 


| 


fmin = 2.47 x 1029 Hz Amax = 1.21 x 10-12m 


production can not take 


Place in vacuum because it is against: 
aw of conservation of 


energy 
>) law of conservation of charge 
(©) law of conse 


(@) all of these 


Disa Tay photon having energy 1.04 eV interacts with a heavy nucleus and an electron 
Positron are Produced. The kinetic energy of produced electron will be: 


+ -riieiane (b) 0.02 eV 
Mev (d) 0.1 eV 


Tvation of momentum” 
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DAWN OF MODERN PHYSICS 
UNIT 11 


; : ‘ i ith each other, they destroy ea. 
: d its anti-particle combine wi ) Y each 
ya a ee, a“ two y — ray photons ,this phenomenon is known as annihi 
other with the e 


of matter.” Pen oe, . 
: i nce to Einstein equation E=mc?, 
i to energy in accorda’ 
Mass is converted in 


Allon 


sem of wavelength and intensity of electromagnetic radiations emitted or absorbed 


» ectroscopy. 
e-+e* ——<—=> YtY a s called sp Py 
jhilation of matter always produces two gamma ray photons having same energy, ; 
> Annmihilato} ; ah 
; length of electromagnetic rad ‘ 
frequency and wavelength . Se REA Ihe law of conservation of Set of all the wavelength of elec gnetic radiations emitted or absorbed bya 
> Single photon cannot be produced beca' substance is called spectrum. 
5 eee or proton cannot be converted into energy because it is against the law of FP YPESOFSPECTRUM 
> Single e 


conservation of charge . 


eas 2 
> Minimum energy of photon emitted is M,C". > “Spectrum which consists of sharp lines with each line representing a specific 


—=0.51MeV ‘ 4 : : 
. : wavelength emitted or absorbed by atoms is called line Spectrum.” 
mac = 0.51Me PoERron } Line spectrum is characteristics of emitting elements 
y-ray Photon > Line spectrum is due to transition of electrons between energy levels within an atom. 
> > Each element has a unique set of energy levels, hence each element has a unique line 
spectrum. 
_ > Itis used to identify the gas or clement 
y-ray Photon > Itis also known as atomic spectrum 
m,c? = 0.51MeV (-) Electron ae : = 
£=0.51MeV Line emission spectrum Line absorption spectrum 


Line spectrum of electromagnetic 


pa Line spectrum obtained by passing 
Note: 


Tadiations emitted by a substance is called electromagnetic _ radiations though a 
" eate t's e) ee : 7 
> Existence of Anti-particle was predicted by Dirac in 1928. emission line spectrum substance is called absorption line 
Fr 


; rson in 
> Positron(Anti-particle of electron) was discovered by Ande Secaun 


Each 


wavelength absorbed by the substance 


Each line represents the energy or 
wavelength emitted by the substance 
Shows colored lines with a dark 


background 


1932 from cosmic radiations 


line represents the energy or 


imum wavelength of 
photon emitted 


Max 


Shows dark lines with a bright background 


Emin = 8.19 x 1074) 
= 0.51 MeV 


filin, =149Rx 108 He Dn 
“Spectr, ; 
tobe, um which consists of group of lines so closely spaced that each group appears 


a 
band is Called band spectrum or molecular spectrum.” 
304 
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ATO 
ail ATOMIC SPECTRA MIC SPECTRA eon tae 
U OTST 
"5 trum Series: 
For example: Nitrogen spec f : . i ae 
> Band spectrum is produced when molecules radiate their rotational and Vibration, ” Paschan series lies in infrared region of spectrum, 
ies. ’ = series is produced when an el, i ] 
energies , z Paschan electron jumps from higher energy level to 3" 


444 
“Spectrum in which there is no gap or space between spectral lines js called q = rhe Rydberge formula for Balmer series js 


continuous spectrum.” . : : : 
> All the solids, liquids and very dense gases when heated produced continuous Spectrum * Ry (= = =) Where n = 45.6... 


Maximum wavelength of Balmer series is 
produced when electron jumps from 3 
shell of hydrogen atom 


When hydrogen gas is placed in a discharge tube and high voltage is applied across the tube the 
gas starts glowing and give off bluish red light. 
There were five types of series observed in emission spectrum of hydrogen atom 


> Lyman series lies in ultraviolet region of spectrum. 

> Lyman series is produced when an electron jumps from higher energy level to 1" 
energy level. 

> The Rydberge formula for Lyman series is 


to 2™ 


Amax = =~ = 1874 
max 7Ry = nm 


cket series lies in infrared region of spectrum. 


t series is produced when an electron jumps from higher energy level to 4" 


lberge formula for bracket series js 
dep (dod Where n = 1,2,3,.... 

a A \a? on? 
Minimum wavelength of Lyman series is 
produced when electron jumps from infinite to 


a (- il 
oY ia q~=) Where n = 5,6,7..... 


Maximum wavelength of Lyman series is 
produced when electron jumps from 2nd to 1" 


eth of Bracket series is 


Maximum wavelength of Bracket series is 


1 shell of hydrogen atom. shell of hydrogen atom. . | electron jumps from infinite to produced when electron jumps from 5" to 4" 
Iain = a =9inm AL = 14 = 122nm if hydrogen atom. shell of hydrogen atom. 
4 


Amin = 


16 
u 


cs 1458 nm 


Amax = 4050 nm = 2% 
9ORy 


Salmer Series: 


> Balmer series lies in visible region of spectrum. level to 2" _ Ffund series lies in infrared region of spectrum. 
> Balmer series is produced when an electron jumps from higher energy 4 g Series is Produced when an electron jumps from higher energy level to §" 
energy level. eet ay level. ; 


> The Rydberge formula for Balmer series is =, th 


Rydberge formula for Pfund series is 


a (3-2) | oe ‘es < ~ 


fh of Pfund series is 
men electron jumps from infinite to 
AYdrogen atom, 


d “F<! 
_ Amin = 5 = 2278 nm 


fm (h-a)_] menanaae 


of Balmer series is 
nfinite © 


Maximum wavelength of Balmer series is Minimum wavelength i es 
produced when electron jumps from 3" to 2™ | produced when electron jumps 'T0! 
shell of hydrogen atom. 2™ shell of hydrogen atom. 


a m 
Amin = = 365 nm == 65677 


BR 
98894 
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Maximum wavelength of Pfund series is 
produced when electron jumps from 6” to 5” 
shell of hydrogen atom. 

900 


> = tiky = 7455nm 
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> Inorder to explain emperical results 
obtained by Rydeberg formulated a 
model of hydrogen atom. 

> Bohr’s model is semiclassical model 
based on following postulates. 


3(- 


—)=3h L=4(*) <4 Parks 
OF ula | 2 ONE a s(—) = Sh 
2.1 x 1074.5 | 3.15 x 10-34), | = 


According to classical physics 
accelerating charge such as 
electron must continuously 
electromagnetic energy 


an | 
|| 


Orbiting 


4.2 x 10-34), s 


+ 


5.25 x 10-34). 5 | 


radiate | 


: ; nth-orb 
«when an electron jumps from high energy state Sa Ey 
. _-77 Rtom >>. E, to a low energy state E, a photon of energy hf ee pth-orbit [ we 
RSs is emitted so that,” & rio A es, 
Frag ~ s x = My ‘ “ r 
| 4 v het * \ A hf =E, —E, Hi vi ra ' 
“Electron in an atom can move around nucleus in sl shane | ‘ } " ' 
place ' vy ‘ ’ 
certain circular orbit without radiating. These ea (+) ot ; Re 
orbits are called discrete stationary states of the 7“ s i bee! 
atom.” DS pceneesattaand / “According to De-Broglie electron i ; ~tas--- ail 
+s 1" postulate is contradiction of classical ee aay “Brogue electron in an orbit behave like a wave and rod Stati , , 
att fe 5 veel Sax" i prbit. So length of orbit will be nd.” Seen) wave 
sie eal : zB : =na 
. 2nr = ( h ) ( (° 
= — 4 bs ~~ 7 
Postulate II: Atom. __ ay <> k RN: n=6 v7 
oon Sa mur = n(——)  n=3 n=4 fy 
' Pa ., » 2 () wie A ¥ ee Bae 
“Only those circular orbits or stationary states are / apo - % us LY WwW! : DoT 
allowed for which orbital angular momentum is ye rigs ~ - 
ss : at : 4 / / batches. FN I > Electron can move in Certain’\cireular’. =). . / Srtame 
an integral multiple of —. ' Doi => ' é - 
h ' 1 1 S. 7 Pa sdasad. r ‘ 
L=n (+) OR mvr=n (=) \ " \ > Radius of nth shell is given as a oa aed ~ 
rt ‘ ‘ ‘S. et / n2p2 ; = 
\, < wt L 4 Z Sa 4n2kme2 art 
Where n is principle Quantum number and \ *. es Been [a= | 
n=1,2,3.. ms x Len? | (@) } 3 
—? x A “ 3h 2 % - : 
Exasaple: ~-LeS- Rd Short cut relation to find radius 
What is the ratio between angular momentum of Pan] where r, = 0.053 
e = 
electron in 1“ and 3 shell of hydrogen atom . 1 . nm 
(a) 1: 3 (b) 3:1 
(c) 1:9 (CO torr Cc dlls‘ 
Example: a 
In which of the following shell the electron in hydrogen atom will highest angular at ie . 
- = it ~ fe = d) N-shell (n 
oe = (n=1) (b) L-shell (n=2) (c) M-shell (n=3) (d) rT; = 97, Yr = 167; | n= 257, 
xample: NN 053 nm | Hh | ma 
$ : : 0. 477 n ; 
Angular momentum of electron in 3 shell of hydrogen atom is Asn 212nm 0.477 nm 0.848 nm | 1,325 nm 


v. 
Increase: \ : : 
also j S radius of orbit increases and distance between two consecutive orbits are 


Sti 
By AZHAR IQBAL 0336-7098894 


“34y s 
(a) 1.05 x 10°4J.s (b) 2.10 x 10°"). (c)3.15x10™Js¥ — (d) 4.20% 10 
70988" 
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moving around the nucleus has discrete velocities 
tron vehi: a 
> aoe of electron in nth-shell is given as ra ; 
anke? “ Bes. —_ 
Vy sen -_=> hy ee vi = 
nh ' : t 
. ' “/ v va. si 4 
> In moving from lower to higher shell velocity Swit a 
decreases : \ ‘ " ©) Pi 
> Short-cut relation to find velocity ' . me a 
0 . ‘s ae 3 vids he ar —_ at 
Example: Find the velocity of electron in 3" shell , 
6 
vy Sete Tm): =7x 105 ™/, BFS 108M), 


"2.5, Gye Paes 


+" shell 


m= 73x 108 
Vy 
[ 


Orbital electrons have specific amount 


v, = 2.19 x 108 


Quantized Energies: 


(i). Potential Energy: : of energies where as free electron can 
» Electron posses P.E due to attraction ] jo.. any amount of energy. 
between electron and nucleus. 


> Electron moving around the nucleus 
2 
has discrete values of P.E givenas: P.E,, 


> Short relation to find P.E is 


1 
(re) 


Where E, = 13.6 ev 
Kinetic Energy: 
» Electron posses kinetic energy due to its motion. 
» Electron moving around nucleus has discrete values of K.E. 


Note 


By increasing n P.E increases. 


(ii). 


1 ke? 
K.E, ==mv? = 
E zn Or, 
304 
736-1098 
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> TE of electron is given as E, = P.E, +K.E, = ae 


hr ary 


(iii). 


> “Short relation to find energy of electron 


a 


> Ratio between K-E and total energy of electron is always 1 : —1 
> Ratio between K_E and total energy of electron is always 2 : 1 
> Ratio between K.E and P.E energy of electron is always 1 : —2 
4" excited State 
~ 3% excited State 


E=-0.8S5ev 
and 5 
™ excited State 
f sz 2 E=-15eV 
A, 1.9 eV 
st 
~~ 1” excited State E=-3.4eyV 
. nt | Energy gap 
Between four 
' and one ' 
oe ~ 
Ground state 
— 2: 
-E of 5 
oie iN ground state will be. (3 8 
er ae (b) -13.6 ev potential energy Un AeleFshell fs 
ie (d) zero eV Satna GAS IS YI 
For 


Bound sta = 
OP B= Hen = Land E = ~13.6ey 


(-13.6ey =-— , 
Hample 1: Wh, ) = -27.2e1 


meee P8018 KE of electron in 1° ex : 
a ron in 1” excited state. FAG yi AL 
° sh eV (b) 3.4 eV re FISK. ESA i eshell 
.2e f “s 
\UsWer: ad * (d) 12.1 Ey -Snpositive En azb BA 
Or 1" excited State n = 2 and 


me 4€V so K.E = +3.4 eV 
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ae Sins 
required to excite the hydrogen atom from ground state (n= 1) to 2™ 
excited state (n = 3) is ; 
@) 10.2eV (b) 1.5 eV 
(c) 12.1 eV (3.4 
Eexe = 13.6 — 1.5 = 12.1 eV 


cia 
“Minimum potential through which an external electron need to accelerated so that on 


with bound electron it may supply the required energy is called excitation potential.” 


= Excitation 
Vexcitation 3 e 


Example 6: Minimum potential required to excite the atom from ground state to first excited 
state is 


> 


ve the electron from an atom is called ionization energy,» 


“Energy required to remo 
make the electron jump from present state to infinite stat 
state 


> Itis the energy required to ron, 
> Ionization energy of electron in nth shell is given as 


13.6 ev 1 
n 


+E, 
Ejonization = =) 


Bictsan = 
ionization n2 


> When an electron jumps from lower to higher orbit ‘n’ increases and ionization energy 


decreases. 
Example 3: What is ionization energy of electron (a) 10.2 V (b) 1.5 V 
moving in M-shell of hydrogen atom. ionization energy ol i tshelly! ¢ (c) 12.1 V (d)3.4V 
> (a) 13.6eV (b) 3.4eV mn * al , 
> (15eV (4) 121 eV | Sapostives* SxacLbidi6y ieee siiersae | ikon 
: | lower to higher State higher to lower state 


2 


> Answer: For M-shell n = 3 and 
% =n'ry, 


E =—1.5 eV so Ejonization = 1.5 eV 


Increases Decreases 


r 


lonization Potential: 
ed to be accelerated so that on collision 


“Potential through which an external electron ne 
with bound electron it may supply required ionization energy is called ionization potential.” 


Ejonization E, 
a = @ V;nizati 
V; ion = — or ionization ionization 


Example 4: 
Minimum potential required to 
accelerate an external electron so that it may knock 


- =. Decreases Increases 
br = —2E, 
ihe ee Increases Decreases 


ial oc shell 5 
ionization Potential  —Sn°"¥ © 


out the electron for 1“ excited state. apSremovese€ Mn.L-GAioniza 
(a) 13.6 V (b) 3.4V oe iO) Nee - Total = 
ls ———_@isv SEES = 


Increases 


Answer: —_ For 1* excited staten = 2 and E = —3.4 eV 
80 Ejonization = 3-4 eV and Vignization = 3-4 V 


Decreases 

Excitation Energy: 4 ate 8 

> “Energy required to make the electron jump from lower state re)” 
called excitation energy.” 

> Minimum energy required to excite an atom is called excitation enere) 


to higher en 


Excitation = Efinal — Evnitial 
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NUCLEAR PHYsics 


UNIT 12 ee 


SPECTRAL SERIES 


j i E 
electron jumps from high energy state a oie 
a atte energy state E, a photon of energy Af is nth-orbit 


emitted so that, 


hf = En - Ep ay / aN 
eee =e = (- +3) iy ey ~v\™. discovered the nucleus and protons. 
2 "E 3 ; g " predicted the existence of neutrons 
les We < Chadwick discovered the neutrons. 


fiomic Nucleuss 


= se mter of each atom ther i iti 
“At the ce of e is massive and Positively charged nucleus containin 
ons and neutrons. : 
protons > About 99.9% mass of an atom is concentrated in the nucleus 
> Size of nucleus is 10* — 10° times smaller than atom 


> — is 10!* — 1015 times smaller than atom 
, a. Atom 


70 
<-> Electron 
ie as 
s 
s 


yk 


Nucleus 


alomic mass unit: 


r “One twelveth of mass of carbon-12 is called unified atomic mass unit.” 
' du = Mass of C—12 = 1.6606 ng 

i ae =1. x 107*’kg 
Mass of proton = 1.673 x 10-*?kg = 1.007276u 
Mass of neutron = 1.675 x 10-*7kg = 1.008665u 

Mass of electron = 9.1 x 10-2 kg = 0.00055u 


VManimum Minimum 
Wanseclength 


Transition From 
Higher shell to Wavelength 


4 

st — 

Lyman ‘3 a Ane 3Ry 
a = 122nm 


2™ shell Ande == 
P=2 


Le Rete § 


Region 


Ultraviolet 


Visible 


Infrared 


; > 7 sigpal of protons in a nucleus is called atomic number.” 
a Elements _____» are identified by their atomic number. 


tumber is also known as charge number and it identify the charge of nucleus. 
Charge = Ze 


le atomic number of alpha particle is 2 


So its charge will be (+2e). 


6.10988) 
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nt... 
Mass Number: 
“The total number of protons an 

> Mass number identifies the mass 


so its mass will be 16u. 


d neutrons in a nucleus is called its mass numbe,» 
of the nucleus for example mass number of oxygen 
“ 1S 16 


Nucleus is represented by symbol 7X‘. 
> Superscript ‘A’ represents the mass number of total number of nucleus in the nucleus 


> Subscript ‘2’ represents the atomic number or total number of protons in the nucleus. 


For example symbol for uranium is 7U 


No. of nucleus = 238 
No.of protons = 92 
No. of neutrons = 238 — 92 = 146 


lsoto yes: 


“Atoms having same ato 
> Isotopes of hydrogen are iH!, |H?, 1H? 
> Isotopes of carbon are C12 nc" 
> Isotopes of oxygen are :0'5, 0", 0° 
> Isotopes of Helium are 2He? and 2He" 
> Isotopes of Neon are Ne”, ;oNe”", \oNe” 
> Cesium and Xenon have 36 isotopes. 


mic number but different mass number are called isotopes.” 


Dissimilarities 
Different mass no. 
Different no. of neutrons 
Different mass 
Different physical 


Similarities 
(ii). | Same no. of protons 
(iii). | Same no. of electrons 


(iv). Same chemical properties i 


(vy). Same position in periodic table 


“Nuclei having same mass no. but 
different atomic no. are called isobar.” 
> iw and 2He® are isobars. 
> 6C' and 7N" are isobars. 


lsotones 


“Nuclei having same no. of neutrons are 
called isotones.” 
> 6C" and 7N" are isotones. 
> \HP and 2He’ are isotones. 


=.10988" 
ANMDCAT PREP BOON 214] By AZHAR IQBAL 0336 
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b “Nuclei for which the difference between neutrons and protons is sam Li 
E 4 38 é are called 


" ees 
«H3 (2-1= 1) and 6H}? (7 —6 = 1) are isodiphers. 


M 4, ctrograph is a device which j 
u/ ‘Mass spectrograp evice which is used to separate the isotopes and to determine 


their masses and abundances.” 
@. Charged isotopes are accelerated through p.d.V they gain K.E = qV andv = |24% 
(i) they are projected in magnetic field which exerts a deflecting force whi tb : 
7 a a aS oe ich bends in a 
circular path o ii depending on their masses. r « Jim 


(iii). By measuring their masses by using the relation 


a Si laa | 


2V 


between total mass of nucleus ® 
» 4 mass of the nucleus is called O © + 
mass defect or mass deficit.” 


P Loss in mass appears in the form i = 
4 : of energ ‘ according to Einstein’s Equati m 
. ai y 4 stein s Equations E=A c*, 


i. 
; Am =Zm, +(A- Z)m, — MNucleus 


Ss. 
= Mass-defect increases from H to U (6 <mass-detect ss i618 * Nucleus!42) 
Am = 2m, + 2m, — my. ; ers 
Am 
: (7) 
» an i per nucleon is also known as packing fraction. 
Mass-def per nucleon or packing fraction measures the stability of a nucleus. 


wat 
hig Stability «am 


. 


“{ Micreases from H to Fe 
hadi mn for 26Fe 
: > 7 decreases from Fe to U 


4 
bs 
g 


i 
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uns sees ies_ fn 
unit 13 


of electric field 


required to break the nucleus into its constituents protons and neutrons js called 
“Energy esen 
hinding energy.” ™ * > -diations are of three types a, 8 and y 

> Energy appears in Re in Sate hit ny straight showing that they are neutral. 

> Binding energy of a nucleus Is g (+) a are deflected towards +ve plate showing that they are 

s ly charged. 
HE —> Z : 
zane & &) O > a-rays are less deflected showing that they are massive and 
(+) yperays are more deflected showing that they are lighter 


OR 
E, = [2m, + (A— Z)m, — Mnucieus Je? 


> Binding energy increases from H to U. 
(Soe Abinding Fw) i5 16 x Nucleus!25) 


: and 's are deflected in o t 
“Average energy required to remove a single nucleon from the nucleus is called binding “a « Bray Pposite directions because they 


positely charged. 


bag ge : deflected th becz eiireees 

> Binding energy per nucleon measures the stability 5 an 8 because a@ is massive than f. 
ofa nucleus. Fe r tt . ae 

> Binding energy per nucleon increases from H to Fe. t ‘ A ASE 


> Binding energy per nucleon is maximum for * 
(26Fe™) and its value is8.8 Mev. ———— 
> Binding energy per nucleon decreases from Fe to U. A ariel EM. photons | 
> For U23® binding energy per nucleon curve rises, H2 ae | 
nm’ sr . 
products are more stable than reactants and energy tum-94 Cobalt-60 
is emitted (e.g. fission and fusion). A— A=0 A=0 
Z=-lor+1 | Z=0 | 
po RADIOACTIVITY Eo ae 
“Unstable isotopes or elements emit radioations spontaneously these elements are known as —eor+e zero 
radioactive elements and this phenomenon is known as radioactivity.” ~108m/s ~3 x 10%m/s 
» Radioactivity was discovered by Henry Becquaral in 1896 by observing radiations from 4 
Several meter Obey inverse 
uranium. d square law 
> Marrie Curie and Piere Curie discovered two new radioactive elements radium am | | 
polonium. — nm ~102 
. es . oy site — 
> Radioactivity is pure nuclear phenomenon and it is independent of other phy . m | Line and discrete Continuous Line and discrete 
conditions such as temperature pressure, electric and magnetic field etc. 
Deflected Deflected | Not deflected 
99884 A paper 1-5 mm Al sheet inl 6 sr re | 
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NUCLEAR TRANSMUTATION 


rent nucleus into a daughter nucleus by emission of radiations ; 
ty 


het ait of deanna or nuclear decay or nuclear disintegration” 
cai 


,x‘(parent) > 7 y" (daughter) + radiations 


NUCLEAR PHYSICS 


Van p 


few nuclei electron usually from K-shell 
For 


od b leus - ! 
P nuc! Note 
ates Yt ty | Neutrino (v) and anti-neutrino (v) 


“4 Ifa nucleus captures an electron its 
Mass No. remains same. 
Atomic No. decreases by one 
No. of protons decreases by one. 
(iv). No. of neutrons increases by one. 


u 


have zero charge and approximately 
zero mass. 


> Alpha decay occurs with nuclei that are too large to be stable. 
> Alpha decay is caused by coulomb repulsion. 
> General reaction for a-decay is 


Gamma rays are photons just like ultraviolet and X-rays and only differs on the basis of its origin 
or energy- é neg 
> As are energy levels 1. electrons in an atom similarly there are energy levels for 
. in a nucleus. 
gap between nuclear levels are of order of MeV but in case of atoms energy gaps 
are only few electron volt. 
> Whena nucleus is excited ( a nucleon jumps from low energy state to higher energy state) 
- itcan decay to ground state by emission of y-ray photon. 
> General reaction for y-decay is 
" « 3X4 ay 2x4 + Y 
___ Mass No. and atomic No. of the nucleus remains same. 


> Ifanucleus emits an alpha particle its 
(i). | Mass No. decreases by 4. 

(ii). | Atomic No. decreases by 2. 
(iii), No. of protons decreases by 2. 
(iv). No. of neutrons decreases by 2. 
* ratio increases. 


(vy). 
> Beta decay is caused by weak nuclear force. 
> There are three types of B-decay 
(i)-ve beta (B~) (ii) +ve beta (B*) (iii) electron capture 
> General reaction for B~ is 


A Asp ag ao, : 
XA anY" +e tv B™ is due to neutron decay into a 


> Ifanucleus emits a B™ particle its proton, electron and eeu 
(i). | Mass No. remain same. gn > jH+e,+¥ 
(ii). | Atomic No. increases by one. —— 
(iii). | No. of neutrons decreases by one. 
(iv). | No. of protons increase by one 


Positive Beta decay: 


Neutron jumps from Proton jumps from 
higher to lower state higher to lower state 


; “Time in which | ee 
> General reaction for B* is Note _ h half no, of radioactive element decay is called its half life” 
+: ton decay into a 
A nee, 0 B* is due to pro’ a a 
2X" > 2-1" + ey, + : ti-neutrino #0 A, 
neutron, positron and an is ‘Process without defined pattern, rule or method is called random process. Nuclear decay 


0 
in- 1H + ey, + 


> Ifanucleus emits a B* (positron) its 
(i). | Mass No. remains same. 

(ii). Atomic No. decreases by one 

(iii). No. of protons decreases by one. 


(iv). No. of neutrons increases by one. am 
56-1098 
By AZHARIQBAL wi 


fandom process because it ; 
Sona ncous Proeeet iS unpredictable that which atom when will decay 


A Process : A 
Nuclear Occurring without apparent external cause is called spontaneous process. 


Chemica) Y IS spontaneous Process it cannot be speeded up or slowed down by physical and 
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— jons are random, however the probability of decay 
> eet a ib ick is characteristic of that material. ae 
a 


“No radioactive element can completely decay or infinite time is required for aij 1, at 
‘A 0 " Ooms to 


alf life) Ir 


According to Rutherford and Soddy law for radioactive decay 


2. “ Rate of decay of an element at any instant is directly proportional to number SF etomn 
present at that instant”. . er: 
AN & —N (emul ae SatomsS. <i Fj 2—ve sign) 


At No 
. 
At ‘ 
If N, are number of atoms at ¢ = 0 then 
t> 


number of atoms at any instant ¢ are given as 


Decay Constant (A 


“Fractional decay per second is known as decay constant or disintegration constant.” 


ne 


np 


> Its SI unit is sec™ . 
> Its only depends upon nature of element or it is characteristics of radioactive element. 
> Itis independent of time or amount of radioactive. 


“No. of disintegrations per second is called activity or rate of decay.” 


At 


OR A= A,e™* aan 
Activity decreases exponentially with time. Rate of decay decreases exponentially ¥ 
Ao time. R 
t t 
A R 


By AZHAR IQBA 
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e of detay depends upon time, No. of atoms and nature of radioactive element. = 
sit of activity is Becquaral: 1 Bq = one disintegration per sec 

it of activity is curie: 

Acommon unit © ‘= 

ic 1Ci = 3.7 x 10'°Bq = 3.7 x 10°° disintegration per sec 


n Publi 


oe of a radioactive element only depends upon nature of element and independent of 
; ie and no. of atoms. 
> After each half life no. of atoms will become half of its initial value. 


One curie is approximately equal to 
activity of one gram of radium. 
If‘? is total time for ‘n’ half lives then 


" i : 
“a Ue SAelr imine sandih) 
> No. of atoms of undecayed after nth half life: N = ne 


> No. of atoms of decayed after nth half life: N = @=Y%e 
. a 

» Relation between half life and decay constant is 

In (2) ————— 

a Short Cut 


ie | 0.7 
or | 7, . — 0.0693 i ar 
172 = wary & 
: A SPI pune rising Lible fusus 
- 


= which 63% of a radioactive element is decayed is known as mean life. 


mean life =T* =5 


De93 = 1447; 2 
life is about 44% more than half life. 
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15 hours 
i 45 days 

6 hots 
lodine-125 ca 60 days a 


24000 years | 


Plutonium 


> “Radiations present in the environment whose source unknown is are called back 
ground radiations.” 
> Background radiations varies from place to place. 
> Source of background radiation are 
e Cosmic radiations 


e Radioactive substance in earth’s crest. 

© Building materials containing small amount of radioactive substance. 

e Radioactive radon gas enters buildings from ground. 

e All types of food contain small amount of radioactive substance common are 
potassium-40 and carbon-14 isotopes. 

 Radiations added in environment by human activities such as medical practices 
diagnostic x-rays. 

© Other sources include radioactive waste from nuclear facilities, hospitals and 
research centers, colour T.V, luminous watches and tobacco leaves . 


| 
“Radiations coming from outer space to earth in form of high energy electromagnetic 
radiations and charged particles are called cosmic rays. ¢ } 

> Atmosphere acts as a shield to absorb some of these radiations. 


> Ozone layer absorb ultraviolet radiations which causes eye and skin diseases. 
floro carbon 


> Recently a depletion in ozone layer was observed due to a chemical chloro- 
which is used in aerosol sprays, refrigeration, paints and foam industty. 


BIOLOGICAL EFFECTS OF RADIA TIONS 


Absorbed dose: 


“The energy E absorbed from ionzining radiation per unit mass m of the of 
body is called absorbed dose.” 


absorbing 


89 
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NUCLEAR PHYsics 
nit is Bray (1Gy = 1/kg~') 

Ef unit is “rad” (radiation absorbed dose) 
grad = 0.01 Gy or 1 Gy = 100 rad 

> dose of different radiations don’t produce same biological effect. 


ical effect depends upon two factors 
1. Types of radiation 


9. The part of body absorbing radiation. 
= are more damaging to eyes than other parts of body 
> For same absorbed dose a-rays are 20 times more damaging than x-rays. 


i 


"The product hme dose and RBE (relative biological effectiveness) of the kind of 
jiation being absorbed is called equivalent dose.” 


D, = D x RBE 


> It’s SI unit is sievert (Sv): 1Sv = 1Gy x RBE 
> It’s old unit is “rem” (Rontgen equivalent mass) 
: lrem=0.01Sv or 1Svy=100rem 


> Back radiation to which we expose on average is 2mSv per year. 
> Doses of 3Sv will cause radiation burn to the skin weekly 


ie. safe for the workers of nuclear facilities or mines. 


ayan Publishe; 


dose of ImSv is consider to be 


Radiation sickness Sterility: for about 


2.5 x 10° 


two years 


| Death of 60% of 
| people exposed 


Temporary low _ 
fertility | 


15 x 10° 
> The damage from a 


4x 10° 


-particle is small until it enters the body. 


> i 
@ and particles cause redness and sores on the skin. 


W level radiation effee i i fe 
effects High level radiation effect 


~ Loss of hair 
* Ulceration 
: Stiffening of lungs : 

Drop in white blood cells which 
results in sickness pattern of 


a ‘ae vomiting and fever known 
Fadiation sickness, 


¢ Disrupt blood cells seriously lead to 
anemia and leukemia 

Chromosome abnormalities or 
mutation may cause delayed genetic 
effects such as cancer and eye 
cataracts and abnormalities in future 


generation 
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d out what happens in many complex chemic 


BIOL OGICAL 


> Radioisotopes are used to fin 


, roceed. oe : 
ed rie have helped in investigating into chemical reactions that t 
In biolo, ’ 


animals. ' a 
ae a isotopes are used to determine proper amount of fertilizer taken 


Radiation induced mutation improved varieties of crops. Such as rice, chickpe 
> i 


al Teaction 
and 


Nd 


ake Place in 


P by Plany 
4, Wheat and 
cotton etc. 


“Tracer technique is to substitute radioactive atoms for stable atoms of same kind ang 
then follow the radioactive atoms with the help of radiation detector. These radioactive elements 
el 


ees ~ 
are known as radioactive tracers. . 

> In medicine, tracers are used to detect malignant tumors. 
In agriculture, tracers are used to study the uptake of a fertilizer. 


Tracers are used to identify faults in underground pipes. 


Radioactive 


> 
. 


Is rtope se in medicine 
( \ 
Element 


Mostly absorbed in thyroid gland 
*: Hyper active gland absorb more than twice amount of iodine 
than normal gland | 
Used for treatment of thyroid gland cancer 


Mostly absorbed by liver used for treatment of cancer. 


Tt is uniformly disturbed throughout the body and used to study the | 


circulation of blood. 


[Strontium | 1-90 | Used for treatment of skin cancer. 


> The y-rays radiograph is used in medical diagnosis such as internal ima 
determine precisely the size and location of tumors. 


ging of brain and 


> Basic forces of nature are: 


1. Gravitational force 

2. Magnetic force 

3. Electric force 

4. Weak nuclear force 
5. Strong nuclear force 


719889 
By AZHAR IQBAL m367 
y 
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‘ NUCLEAR PHYSIcs Zavan Publisher 
peatremanets Hicss were united to get an electro magnetic force by Faraday and 


Glashow Weinberg and Abdus Salam shared Nobe| 
. sectromagnetic and weak force (electroweak force) 
5 Itis expected that strong nuclear force will unite with electro weak fo 


unified electroweak force. 


prize for the unification of 


rce resulting in grand 


Relative 


L:ffeet 


particles strength 


Long range ia Binds the masses with each 


infinite Gravitone | other such as stars and galaxies 
Attractive (obey (not yet 10-38 > Responsible for binding 
inverse discover) | the satellite, atmosphere and sea 
square law) with the earth 


Responsible for spontaneous 
wWtw-z Lg breaking up of radioactive 
10 element 
» Responsible for B+and 

B- decay | 


Short range 
(~10-7m) 


Long range 
or infinite 
(obey 
inverse 
square law) 


> Binds together atoms, 


molecules, crystal, trees 


Photons 10525 SI Responsible for various 


macroscopic forces such as 
friction, adhesion, cohesion etc 


> Effective only within 
subnuclear distances 

» Binds the neutrons and protons 
within the nucleus. 

* Responsible for binding planets 
with the sun 


Short range 


(~10-"5m) Gluons 1 


> Al H 
All Photons quarks leptons are elementary particles, 


“are not elementary particles but are composed of quarks 
'0 quark theory by M. Gell Mann and G. Zwei < ic buildi k 
: : g the quarks are basic building bloc 
of mesons and ons 
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Six Types of anti quarks 


Six Types of Quarks 


Charge Name 


Symbol Svmbol 


( ‘harge 
Anti Charm ) 


Anti Down 


“Subatomic particles which experience strong " uclear force are called 


hadrons”. 

Hadrons consist of quarks. 
Example: mesons and baryons 
Mesons: Subatomic particles havin, 
mesons . Mesons consists of a pair 0 
Baryons: Subatomic particles having mass greater or € 
called baryons. Baryons consists of three quarks 
Proton and neutron are baryons 
“Subatomic particles which don 


g mass less than the proton are called 


f quark and anti quark. 
qual to proton are 


t experience strong nuclear fore 


no 7 
ic forces of natu 


Example: photons are carri 
* Gluons are carriers for strong nuclear force. 

e W+*,W-,Z" Bosons are carrier of electro-weak force. 

© Gravitons are carrier of gravitational force 

Higgs Bosons are discovered in July 2012, provides an expl 
the other particles get mass by interacting with it. a 
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; body moves 3m towards north and 4m towards east then the ratio of distance to displacement 
a 


1. If is: 
covered by ber (b) 5/7 (c) 7/5 (d) Zero 
(a). { the following changes when particle is moving with uniform velocity? 
2 ne Diaplecement (b) Speed (c) Acceleration (d) Velocity 
a. . 


ck of mass 2500kg moving with the velocity of 21m/s collides with a stationary car of mass 
3 Aus After the collision the truck and car move together, then their common velocity will be: 
(a) 10.5m/s (b) 15m/s (c) 18m/s (d) Zero 
Two balls of masses of 2kg and 4kg are dropped from height of 10m and 20m respectively. Then 
4, what is the ratio between their velocities at the ground: 


(a) 1:1 (b) 1:2 (c) I:v2 (d) 1:4 
s, When the average velocity of a moving body is equal to its instantaneous velocity then it is 
moving with: 4 - ' 
(a) Uniform velocity (b) Variable velocity 
(c) Uniform acceleration (d) Variable acceleration 
6. A force of 5'N acts on a body for 2 sec. What will be the rate of change in momentum? 
(a) 5Ns (b) 10N (c) 25N (d) SN 
1, Which of the following is an inertial frame of reference: 
(a) A’car moving with uniform velocity (b) Earth revolving around the sun 


(c) A Satellite revolving around the earth (d) All of these 
8. The variation of force acting on a body with time is shown. What is the change in momentum of 


body after 4 s? F(N) 
aie | 20}-- 
2 t(S) 
(a) 10Ns (b) 20Ns (c) 40Ns (d) 80Ns 
% eas balls of masses m, and m, undergo an elastic collision. The transfer of energy is maximum 
@) m =m, b 
10, (b) m>m, (c)_ m,>>m, (d) m<m 
Ita body is Projected from 20m high tower in horizestal direction with velocity 20ms " then its 
ee about 
Mth Is (b) 2s (c) 3s (4) 10s 
torent & Projected with initial velocity 2ms~ at an angle of 30° then time taken by the body 
a - imum height is: 
s. (b) 0.2s (c) Is (d) 2sec 
at maximum height is: 
(b) vicos 8 (c) vsin@ (d) 0 


ps ets Teta fels | m] i [me 
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tude of average velocity is always: 


13. The ratio of average speed to magni 
(c) 21 (d) 


(a) 1 (b) <!l 5 
14. Which of the following must be zero for an internal frame of reference? Ss 
(a) Speed (b) Velocity (c) Acceleration (4) Allof the 
15. A body of mass 2kg falls under the action of gravity than the distance covered in 3s wi} “y 
(a) Sm (b) 15m (c) 25m (4) 45m H 
16. If height of projectile is one fourth of its horizontal range then the angle of projection js: 
(a) 30° (b) 45° (c) 60° Gise. 
17. What is initial velocity of the ball projected at angle 45° if it covers a horizontal distance of 
(a) 3m/s (b) 20m/s (c) 30m/s (4) 81m Om: 


18. A racing car accelerates uniformly through its gear changes with the following average g 
20 ms" for 2.0s, 40ms" for 2.0s and 60 ms” for 6.0s. What is the overall average Speed fare 
48ms" (c) 30ms" (4) SOms"' car? 


(a) 12 ms" (b) 
19. A lift is going up. The variation in the speed of the lift is as given in the graph 
T 
v 
1 
ahs a gee May 
20. What is the height to which the lift takes the passengers? 
(a) 20m (b) 40m (c) 15m (d) 30m 


21. A body is thrown in upward direction then which of the following represents the distance time 
graph of the body: 


22. Force needed to stop an object depends upon 
(a) Mass of body 
(c) Both mass and velocity 


23, Example of impulsive force is ee 
(a) Collision b/w snooker balls (b) A bat hitting the ball 


(c) A boy kicking a football (d) All of these 
24, Which of the following is not an example of projectile motion 
(a) Motion of a ball hit by a player (b) A javelin thrown by athlete 
(c) Flying of an aeroplane (d) Ballistic missile 
25, Range of projectile is independent of ar 
(a) Angle of projection Velocity of projection 
(c) Mass of the body None of these 


(b) Velocity of body 
(d) Inertia only 


(b) 
(d) 


FORCE AND MOTION 


6 (b) A 
@) icular to force for half journey only Iways perpendicular $0 force 
(4 Never perpendicular to force 
aun of the following situation will hurt you more? 


m1. 1, Kicking a football with time of impact renee 
yy. Kicking a brick with time of impact Gate 


11. Kicking a animal with time of impact sec 
(a) 1 uaa hi Ls (c) MI (d) 

moving massive y with velocity v, collides with a stati i 
Lo ~ al body after the elastic collision is about ya 
(a) Zero (b) vy (c) -v, 
body falling on the action of gravity is an example of 
(a) Uniform acceleration (b) Variable velocity 
(c) Uniform velocity (d) Dynamic equilibrium 


All will hurt equally 
then the velocity of 


aA (d) 2v, 


30, Weight of 90kg man on the surface of moon will be (g,, = 2°) 
(@_150N (b) 300N (©) 4S0N 900 
: d) N 
31. A stone is thrown upward from the t i i i 
we we € top of a tower 59.4m high with velocity 19.6ms-1. How long 
(a) 2sec (b)  4sec (c) 6sec 
32. Which of the followi ti rtic mov Orstes 
| mg quantity changes when particle is ing with uniform acceleration in 
(a) Position vector (b) Speed (c) Veloci 
33. we ute following newton’s law is an empirical law ett eg are 
nd 
w (b)  2™ law (c) 3" law (d) All of these 


A a) 
H Law t — of momentum holds for collisions in 
a oleae ye Two dimension 
35. Ifa moving ball unde i a ceca 
goes an elastic on dimensional collisio 
ih Geen Beacon rae c m with a stationary ball of equal mass 


(a) Velociti i 
ities are interchanged (b) Momentum are intercharged 


(c) Kinetic energies are intech 
6. At which of : echarged (d) All of these 
period of ae following angle a ball should be thrown so that it will remain in air for longer 
-@ 30° 
37. The (b) 45° (c) 60° 
quality of moving (d) 90° 
~ body by virtue of which it exerts a force on the body that tries to stop it is 
a) Inertia of the body 
(co) Momentu (b) Force on the body 
$ unit of of the body (d) All of these 
(b) Power 


(d) Angular momentum 
range of projectile is 100m then its time of flight will be about: 


44 
(b) 9sec (c) 20sec (d) 20.9sec 


2H 
Pajefafafalalafe{ete| 
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FORCE AND MOTION 
with velocity ‘v’ undergoes an elastic collision with Stationary alph 
a 


40. If a proton moving 
then the velocity of alpha after the collision is about. Partie), 
3V (b) 2V (c) 5V (d) 
@ -= i “3 sy 


5 5 
41. A bomber drops a bomb when it is vertically above the target But it misses the ta 


(a) Force of gravity (b) Inertia 
(c) Horizontal component of velocity (d) Both bandc 


2 
FBCt because of 


42. A body of mass Ikg moving with velocity 3m/s collides with a stationary balj of 
Assuming elastic collision the velocity of bigger ball after the collision will be Mass Skp, 
(a) Ims" (b) 2ms" (C) -2ms"' @)1.sms"! 
43. A stone falls freely from a cliff. If it reaches the ground in four seconds then height of 
will be about OF the clit 
(a) 20m (b) 45m (c) 60m (4). 80m 


44. If velocity of a body is changing at constant rate then the resultant force acting on it 
(a) Is zero (b) Is increasing uniformly 
(c) Is constant but not zero (d) May or may not be zero 
45. A particle of mass ‘m’ is projected from the ground with an initial speed u, at an angle ‘a’ wi 
the horizontal. At the highest point of its trajectory, it makes a completely in inelastic cafe er: 
with another particle of mass which was thrown vertically upward from the ground vii ae 
same initial speed up. The angle that the composite system makes with the horizont I 
immediately after the collision is r . 
(a) 37° (b) 45°-a (c) 45°+a (d) 90° 
46. When an object moves on a circular path and come back to its initial position, then: 
(a) Only its distance is zero 
(b) Only its displacement is zero 
(c) Neither distance nor displacement is zero 
(d) Both distance and displacement is zero 
47. A straight moving bus takes a sharp right turn. What will happen to the passengers sitting inside 
the bus? 
(a) They will tilt rightwards (b) They will tilt leftwards 
(c) They will stay the way they were (d) They will start jumping 
48. Acceleration of a an object is defined as the rate of change of: 
(a) Displacement (b) Time (c) Velocity (d) Distance 
49. If a car starts from rest and reaches 20 m/s velocity in 10 m distance then acceleration is 


(a) 20m/s* (b) 10 m/s” (c) Sms? (d) mis" 
n displacement time graph by 
gradient 


radient 


50. A motion with uniform negative acceleration can be represented 0 
(a) A horizontal line 
A straight line with constant gradient 


(b) Acurve line with decreasing 


(c) (d) A-curve line with increasing 8 


aa FORCE AND MOTION 
PRACTICE TEST NO. 2 


acceleration at each point of trajectory: 


motion has 


I. er Variable (b) Constant (c) Zero (d) N 
projectile motion of object on earth is always None of these 
2. (a) Linear ' (b) Parabolic (c) Circular (d) None of tt 
Average speed of a object after a completing a circle of Sm radius in 5 seconds: le of these 
.@ ©) sie ago (d) 10m 
average velocity is defined as 
4. (a) Displacement/time (b) Distance/time 


(c) Distance x time (d) Displacement x time 

s, A ball is fired horizontally from the top of a cliff with sped of 30ms". What will be its speed after 

four seconds. : 
(a) 30ms" oO) Qos’ (c) 50ms" (d) 60ms"! 

Kinetic energy of a projectile is minimum at a point where velocity and acceleration are 


6 ; 
(a) Parallel ce = ea (c) Perpendicular (4) zero 
| [fa ball thrown with velocity v reaches to maximum height ‘h’-th i 
‘ and thrown with double velocity will reach maximum height oe ee 
@) h (bt) 2h (c) 4h (4) 16h 
8. Ifacaris moving with increasing velocity then the angle between its velocity and acceleration is: 
(@) 0° (b) 45 (c) 90° (d) 180° , 


9, Ifalighter and heavier ball are moving with same momentum then 


(a) Lighter ball is moving faster (b) Heavier ball is moving faster 
. © Both aaa with same speed (d) They can never have same momentum 
: rown at a I ing i i i 
Pi n angle 6, during its motion the angle between velocity vector and 
(a) Increase (b) Decrease (c) Remains same (d) Unpredictable 


11. If 
= asia is projected at an angle 60° then which of the following relation b/w range and 
(a) R>H (b) R<H (c = 
3 ) R=H (dq) R= 

12, At the highest point of trajectory of a projectile which of the following quantities is she 

(a) Horizontal velocity (b) Total velocity ; 
a "a Vertical velocity (d) None of these 

Velocity of an object is increasing with time then acceleration is 


(a) Negative (b)  Positi 
“4 ‘ositive (c) Zero (d) None of the 
=. moves 20 m in 5 sec. What is the gradient of the displacement-time graph? i 
(b) 15 (c) 4 (d) 1/4 


1S. An A 
“ged is moving at constant speed, which of the following is always true: 
istance is greater than displacement (b) Distance is lesser than displacement 


16. ©) Distance HI equal to displacement (d) We cannot answer 
Magnitude only hearst 
J eae (b) Direction on 
17, x Magnitude and direction (d) No unit . 


bat wil of a freely falling body is changing at a constant rate S0kgms™ then mass of the 


S0kg (d) 500kg 
2 138) bac dSey 1 


10;,] 11..| 12. | Seng FS 
Pe [bo fel{dte| 


(c) 
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UNIT 01 FORCE AND MOTION 
78. Velocity-time graph for two bodies is show in figure below = Za iy 


t uestion acceleration produced in lkg body is 
v 8 2 guine above (b) 10ms~ (c) 20ms” (d) 0.Sms? 
(a) Jong train is moving with a uniform speed of 72kmh~'. The time taken by the train to 
cross # 50sec (b) 25 sec (c) 375 sec (d) 37.5sec 
i : (a) ball moving with speed 10m/s collides with a wall and rebounds with same speed. If time 
then which of the following statement is not true 30.4 1 ¥ 1 sec then force exerted on the wall is:\ 
Medea A ikl Gs) News cl tase ery (b)  200N ()_1000N (4) 2000N 
(c) Acceleration of A is one of these Aton 1 : ay eas ‘ 
19. If a ball is projected at angle 45° with initial kinetic energy E. Then its K.E at Maximum } iif ‘ orojestil evans O. an” SS 
will be ei ; f projection 
(a) Zero (b) 25% (ce) 30% gh in anele oe Y) <= CO, so 
- 4 ede " (d) 75% (a) ht velocity of projectile is equal to 
20. Horizontal component of acceleration of a projectile is 32. At maximum heig (b) Hori | F veloci 
(a) Zero (b) Less than g (c) Greater than g (4d) Equal (a) Zero a “ee har We nn of velocity 
21. If the — Ae ay of two balls is shown in the figure below then velocity ae ~ () Vertical Se aight 3 a  & - (4) Initial velocity 
pee . 33. The exp v2 sin? 8 v;* sin 20 
v ) he (b) h= 
3ms-1 Ims-1 on 29 
i”, : 
pas © nee (d) A a“ 
Befoer Collission After Collission 4. If force-time graph of a body is shown in the figure below then change in momentum of body will 
(a) Ims” (b) 2ins™ (c) 4ms" (4) 8ms" be 
22. A ball is projected at angle 76°. If its reaches maximum height 100m then its horizontal range will 
be y 
(a) 50m (b) 100m (c) 200m (d) 400m 
23. If variation of force with time on a 1kg football is shown in the figure below. Then the gain in 
velocity of the football is 2 ta a 
(a) 0.5ms" (b) Ims™ (c) 2ms™ (d) 4ms" 
(a) O.INs (b) 0.2N.s c  0.3N.s d  04Ns 


35. A particle of mass m moving with a velocity strikes a wall and rebounds back. If the magnitude 
of the velocity is unchanged, the magnitude of force exerted on the wall by the particle during 
time of contact (t) will be: 


(b) 2mv't (c) Mvt (d) mvt 


ig 005 04 t2Sec) —> 36. The displacement-time graph of two bodies A and B are shown in fig. The ratio of V,/Vp is: 


24. Which of the following is not an example of projectile motion. 


(a) A kicked football (b) A base ball shot : rs d B Displacement-time 
(c) Bullet fired from gun (d) A gas filled balloon <ahet +s 
25. A 2kg ball is projected at an angle 60° with horizontal what is its K.E at maximum height. 
(a) SON (b) 75) (c) 150) Cae 
26. If A person throws a ball vertically upward and catches it 3 sec later. Neglecting air frie? t 
the speed with which ball is thrown 3\ms" 
(a) 12ms° (b) 1Sms” (c) 18ms" (d) 21ms it a s /3 yaat () 3 (d) 14 
27. If two balls are dropped from height h and 4h on the surface of earth then the ratio between " ‘°F projectile motion in ey tale air resistance: 
to reach the earth will be (b) K.E is constant 
(a) 1: v2 (b) 1:2 (c) 1:4 (d) 1:16 (d) Vertical acceleration is zero 
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anal if: 
tion of particle is not zero ¥ 
* Fis, Deis of velocity changes we Mien tudes f velocity ve 
Speed changes 
39. If Fer for three moving bodies A,B,C is shown in the figure below than distane 
| c 
large for : 


Vered i 
(a) A (b) B (c) C (d) Aq have say 
ame 
tT. Aye. CC 
Vv 
to 
40. The resultant of two displacement 10m and 4m may be 

(a) 2m (b) 4m (c) 8m 


: (d) sm 
41. An object is dropped from rest. Its y-t graph is 


v v v 
Vv 
(a) (b) (c) (d) 
t t t 


42. If two bodies of masses Ikg and 2kg are projected at angles of 30° and 60° respectively then the 
ratio between their maximum height will be: 
(a) 4:1 (b) 1:3 (c) 3:1 (d) 1:9 
43 


. When a 4kg bomb at rest explodes into two pieces of masses 1kg and 3kg moving in opposite 
direction. Then the ratio between linear momentum of the pieces is: 


(a) 1:1 (b) 1:3 (c) 3:1 (d) 91 
44. A force of 10N acts on stationary mass of 2kg for 5 s. then the gain in velocity is: ' 
(a) Sms" (b) 10 ms" (c) 15 ms" (d) 25 ms 


45. Slope of velocity time graph gives the 


(a) Displacement (b) Speed (c) Acceleration (d) sssaiel 
46. If a body is falling freely then the distance covered by body in two second and 3™ second art 
(a) 20,30 (b) 20,25 (c) 20,45 (d) 25,45 


47, For a moving body which of the following quantity can never by zero wy 
(a) Distance (b) Displacement (c) Average velocity (d) Acceleration 


; Lum in 
48. If A is amplitude of pendulum then distance and displacement covered by simple pendulu 
one vibration are: 


(a) 0.0 (b) 4A,4A (c) 4A,0 i) 0% and 30°" 
49. The displacement time graph for two bodies A and B are straight lines inclined at 60 
time axis. The ratio of their speeds is: 
(a) 3:1 (b) 1:v3 (c) V3:1 @) ie uur then I 
50. A train has a speed of 60km/h for first one hour and 40km/h for the next half he 
average speed is: 


(b) 80km/h (c) 120km/h (d) iu rs 
[39 [40 fa. [a [a [annpas ofa fe OT 
Ee Cai ae er 
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p ratio of displacement to distance covered by a body is always: 
The 


1. (a) Less than one 7 — to - 
Greater than one " oth a an 
rhe ratio of distance to magnitude of displacement for a semi-circle of radius r is: 
2. 


(a) 20 (b) (c) wW2 (d) | 


[ covers first half displacement with velocity v, and second half displacement with velocity 
3. I then its average velocity is 
Ma vy, + ¥2 (b) 2vV2 «) V, +Vv2 4 V1V2 
(a) 2 yy +V2 2t @ Vy + V2 
4, Find the total distance and displacement covered from the following v-t graph: 
20 
v 
t 10 
-20 
(a) 0,0 (b) 100,100 (c) 200,200 (d) 100,0 
5, Time rate of change of momentum of a body is equal to: 
(a) Acceleration (b) Force (c) Torque! (d) Power 
6. 


Two blocks of masses Ikg and 3kg placed in contact are acted upon by a force of 40N. the 
acceleration of [kg mass will be: 

(a) 4ms? (b) 10ms? (c) 30ms* (d) 50ms? 
A person standing in a boat throws a heavy stone in forward direction the boat moves in 
backward direction according to Newton’s: 

(a) 1" Law (b) 2" Law (c) 3rd Law 


If the velocity time graph of a body is parallel to time axis then body is mov 
(a) Uniform velocity 


(c) Non uniform acceleration 
% In a ~ aad collision which of the quantity is c 
a inetic energy (b) Momentum 
10. If Tkg body is Projected at an angle 30° with the 
um height reached by the body is: 
wT ™ —_ (b) Sm (©) 10m (d) 0.5m 
err of & projectile is shown in the figure below. Then what is its time of flight and 


(d) None 
ing with 
(b) Uniform acceleration 

(d) Bothaandb 

onserved: 


(c) Total energy (d) All of these 
horizontal, with an initial velocity 20ms". Then 


Ln Ped 4s, 120m (b) 8s,220m (c)  8s,320m (4) 16s,420m 
(a) i 400m north, then 200m South then its resultant displacement is: 


3. If two bodies of BS 300m (c) 500m (d) 700m 
masses 2kg and bj force then the ratio between the 
vqantin produced in the beds igs ree then the ra . een 
ty Isle of velocity time gran 2:1 (c) 1:4 (4) 11 


Const, ph is not constant at different points then body is moving with: 
acceleration (b) Average acceleration 
d Uniform veloci 


(a) 
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va sages Time graph of a body is # straight line inclined at 39° yi, tim, 

. e acs 
; acceleration will be: = 


1 * they 


(—) | 


(b) v3 (c) (d) 


v3 
t the velocity and acceleration of projectile are Perpendicular: 
16. At bi caael omg nd aes (b) Maximum height 
(c) Point where it hit the ground (Gd) None 
a 2kg body thrown with velocity 10m/s reaches its maximum height in 5s then its tim 
OF Bigg, 


Zero 


17. If 
is: 

(a) 5s (b) 10s 

18. Newton first law of motion is also known as: nae 
(a) Law of conservation of momentum (b) Law of inertia 
(c) Law of electromagnetism (d) Law of universal gravity 

19. If a bomb is projected at an angle of 45° with velocity 20m/s. How far from the sta 
it strike? 
(a) 20m (b) 30m (c) 40m (d) 50m 

20. When an apple and leaf falls from a tower simultaneously in absence of air friction then 

(a) Both have same acceleration 


(c) 15s (d) 255 


rting point will 


(b) Both reaches the ground with same velocity 
(c) Both reaches the ground in same time 
(d) All ofthese 
21. A 2.5kg stone is released from rest and falls towards earth, after 4s the Magnitude of its 
momentum is: 
(a) 98kgms" (b) 78kgms'! (c) 39kgms"' (4) S9kgms" 
22. The average force necessary to stop a body, having a momentum of 25N s, in 0.05s is: 
(a) SN (b) S00N (c) SON (d) 5000N 
23. SI unit of momentum is 
(a) NS (b) Kgms" (c) Bothaandb (d) Js 
24, Range of projectile is maximum at 
(a) 30° (b) 45° (c) 60° (d) 76° 
25. The change in momentum of a body is equal to 
(a) Force (b) Power 
(c) Pressure (d) Impulse 
26, Wearing a helmet prevents from injury because 
(a) Increase the force on head (b) It increase the time of impact 


(c) It decrease the time of impact (d) Bothaandb 


: It 
27. A body is projected at on angle 30° with x-axis then the angle with which it strikes the ground # 
same level will be 


(a) 30° (b) -30° (c) 90° (d) 180 
28. If a ball is projected with velocity u then its maximum range will be u 
2u (b) u? (c) u? (d) aa 
(a) ie pi =f 9g 
9 i 29 g : 
29. Ifa 100 dynes force acts on a Skg body for two seconds then impulse on the body is 
(a) 2x10” kgms™ (b) 4x10" kgms” (c) 10x10°kgms" = () sae maxi" 
30. Two cp = Projected at angles 30° and 45° with same initial speed. The ratio of he 


se 108" 
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Time —> 


acceleration of projectile is maximum at 


ay Point of projection (b) Maximum height 
(©) Just before hitting the ground (d) Same at all point 
33. Ifa variation in speed of a lift moving upward is shown in figure below then the height reached 
wii will be 
(a) 15m (b) 30m (c) 45m (d) 60m 
fe 
2 
~~ 
5 10 1S er a 


34. A helicopter ascending upward with velocity 19.6ms" drop a stone at height of 156.8m What is 
time taken by stone to reach the ground. 
(a) 2sec (b) 4 sec 
35. Centrifuge works on the principle of Newton’s 
(a) 1* law of motion 
(c) 3" law of motion 


(c) 6sec 


(d) 8sec 


(b) 2™ law of motion 
(d) Law of gravitation 


36. Displacement is a 
(a) Tensor (b) Vector (c) Scalar (d) None of these 
37. Which of the following motion is a type of 2D motion? 
(@) Circular 7S eg (c) Projectile motion (d) All of these 
38. People sitting in a moving bus experience a jerk when the bus stops. This is due to _ rs 
(a) Inertia of motion (b) Inertia of rest 
«e (c) Inertia of turning (d) Inertia of acceleration 


® squash, ball comes back to its starting point after bouncing off the wall several times, then: 
total displacement is zero but its average velocity is non-zero 


one ‘displacement is non-zero but its average velocity is zero 
@ Both its total displacement and its average velocity is non-zero 
40, Proje Its total displacement is zero and so also is its average velocity 
2) ROP nantes at 90 degree with respect to horizontal then its trajectory is 
© oe (b) Hyperbolic trajectory 


(d) Linear 
aren: 


STEM 


mn L339. | 34. [3s | 36. [37 


ms 
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41. Area under velocity time graph gives the 

(a) Distance covered by body (b) Force acting on a body 

(c) Acceleration of a body (d) Change in momentum of the body 
42. Force required to accelerate a particle from rest to speed v in a time t is given as 


mv mv 2 
(a) — (b) + (c) me (d) my? 
43. Rocket propulsion is an example of Newton's 2t 
(a) 1" law (b)  2™ law (c) 3 law (d) None of these 
44. If the relation between range and height of a projectile is R = 4V3 then angle of projection will 
be i) 
(a) 30° (b) 45° (c) 60° (d) 80° 


45. A shell is fired at an angle of 30° with the horizontal with initial velocity 100ms" jt wit hit th 
ground after about : 
(a) Ssec (b) 10sec (c) 15sec (d) 20sec 
46. If a body of mass 10kg is falling under the action of gravity then its rate of change of momentum 
is about 
(a) 10kgms* (b) SOkgms™ (c) 100kgms* (d) Zero 
47. Distance time graph of a body is shown in the figure below then body is moving with 


distance 


me > 

(a) Uniform speed (b) Uniform velocity (c) Uniform acceleration (d) 
48. A particle is moving with uniform velocity then no force is required to 

(a) Change its speed (b) Change its direction 

(c) Stop its motion (d) Continue its motion with same velocity 
49. A horizontal line in displacement-time graph represents: 


None of these 


(a) Uniform acceleration motion (b) motion with constant velocity 
(c) Motion with constant speed (d) Body at rest 

50. Acceleration is always for a freely falling body : 
(a) Constant (b) Variable (c) Zero (d) Negative 


. . 
Ans a 


1. The shortest distance between two points having the coordinates (2,3) and (5,7) is 
(a) 1 (b) 3 fc) Wo (d) 


ing 
2. Acar travels for a certain distance. Its specd during the first half distance is 10ms~* and dun 
the second half distance is 20ms~. Average speed is about: a 
(a) 13ms~} (b) 15m/s (c) 30ms™ (d) 10ms” 


re. 
3. Ifacaris moving in a circular path with uniform speed then its velocity and acceleration ® 


to each other: 


hese 
(a) Parallel (b) Pe’ adieu (<) Anti-parallel (d) None of 


7 
Sy ADHAR TQBAL 0536-708 


FORCE AND MOTION 


force of 200 N is applied on a body of mass 100 , - 
og does the body take to stop? kg moving with a speed of 20 ms". 


(b) 2s 
en of a body and its kinetic energy are numerically equa if body pd be h 
ji ing wit veloc 
5. (a) | ms" (b) 2ms” (c) Sms" (4) 10 ms" fin 


horizontal rang and time of flight of a body are 40m and 10s 


ent of velocity will be: respectively then horizontal 


ams" (b) 4 ms” (c) Sms’ (d 8 ms" 
tion can be found from: ) “sx 
t (a) Area under v-t graph (b) Slope of v-t graph 


d-t graph d) Sh 
() Area under (d) Slope of d-t graph 
‘ If 2kg ball moving with velocity 10 ms" relative to ikg ball before the collision. 


elastic collision relative velocity of 2kg ball will be: Then after the 


10ms"' (b) -10ms"' (c) 20 ms"! (d) Sms" 
9, Ifa body is projected with initial velocity 20m/s at angle of @ then height will be maximum 
6 is: 
"wen 20° (b) 0 (©) 60° (4) 80° 
10. crc height and aon ranges are equal if body is projected at an angle of 
46° (c) 76° (d) 90° 
: a pair of angles the horizontal ranges for a projectile thrown with initial velocity v are 
a) 30° and 40° (b) 40° and 50° (c) 50° and 60° (d) 60° and 70° 
Mo y-axis 
Ls 
Ore 
i x-axis 
a ite Stewine quantity change its direction during projectile motion: 
eration (b) Velocity (c) Force (d) None of these 


arrow is shot into air. Its range is 200m and 
a es ae of velocity of the arrew is: 
Sms"! (b) 31.25ms" (c) 25ms" (d) 40 ms" 


same momentum are movi ae - 
their masses will be ing with velocities 30ms~! and 50ms~! then the 


its time of flight is Ss. if g =10 ms* then the 


(c) 5:3 (d) 9:25 
acceleration is maximum at point 
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16. If two bodies are projected with same speed at angle of 30° and 60° then the ratio between the; 
Neir 


time of flight will be: 
(a) 1:1 (bo) 1:V3 (c) v3:1 (d) 1:3 
17. If velocity of projectile at maximum height is 50% of its initial velocity then the ang} 
projection is: aia 


(a) 30° (b) 45° (c) 60° (d) 75° 
18. When we jump out of a boat standing in water, it moves: 
(a) Backward (b) Sideways (c) Forward (d) None of these 


19. A moving body will have impulse if it is moving with 
(a) Variable velocity (b) Constant acceleration 
(c) Variable acceleration (d) All of these 
20. If two bodies of unequal masses collide with each her then which of the following statement is not 
true. 
(a) Both are subjected to same force (b) Both are subjected to same impulse 
(c) Momentum of both balls changes equally (d) None of these 
21. A 1200kg car has its velocity reduced from 20ms~!-1 to 15ms~" in 3 se(c) the retarding force on 
the car is 
(a) 20N (b) 200N (c) 2000N (d) 20000N 
22. The time rate of change of momentum of a body falling freely under the action of gravity is equal 
to its. 
(a) Kinetic energy (b) Impulse 
(c) Weight (d) Acceleration 
23. The velocity of a car which is decelerating uniformly changes from 30ms" to 15ms" in 75m. After 
what further distance will it come to rest? 


(a) 25m (b) 50m (c) 75m (d) 100m 
24. If 10N fore causes a change in momentum of the body 0.5kgms" then time of impact of force is 
(a) sec (>) +sec (©) “sec (4) =sec 


10 
25. Which of the following graph represents the uniform motion 


20 
tio’ 
t t 
(a) 4 (b) 
— 
‘-_s 


t 
d All of these 


©) 1”) 


{> : 
26. A bomb of mass 200g is thrown i 
path into two pieces. If one piece 0 


its 
n vertically upward direction and it’ explodes at ae “ 
f mass 50g moves with velocity 15m/s then velocity of 2” P' 


will be 4 45ms" 

: 30ms (d) : 
(a) Sms” (b) 10nvs (©) f projection will be 
27. A ball is projected at 45°. If its horizontal range is 40m then its velocity of p ? ee 


5ms" 10ms" 


FORCE AND MOTION 
to accelerate a 2kg body from velocity Sms" to 10ms" in 20 see i = 
2 is 


! reyes t (©) IN (@) 13N 
uired to stop a car Is en force required to st : eae 
a doe ible momentum will be: *t0P another car in same time, moving 
(b) 2F (c) FR 


(d) 4F 


F : 7 
distance covered by a freely falling body in two seconds and Y is distance covered in 3" 


-@ 
golf Xs relation between X and Y will be 


second toe (6) x =! 
ae x=5Y xy (c) X=Y-5 (d) X=Y¥+5 
R required to accelerate an object of mass 2kg from rest to a velocity 10ms' in 5 sec is 
3 Fe (a) 2N "7 (je (c) 8N  @)10N 
; M; has a velocity of 0 m/s and mass M; has a velocity of S m/s. Mass M, > M;. Which 
. 5 inertia? - one 
() Both M, and M2 (d) Not enough information 


z blocks of masses lkg and 4kg are placed in centact and 
3 Te the force on 4kg body is and are acted upon by a force of SON 


r 10N (b) 40N (c) SON 
: change in displacement is known as: ‘ (4) 200N 
Sp eed (b) Velocity (c) Acceleration (4) Momentum 


is launched with 3m/s velocity at 60 degree angle then at highest point its 


al velocity is 
(b) 2m/s (c) 1.5 m/s d) 1 
falls under the action of gravity then the graph between its sictameoe time will 


e, t ; 
of an object changes from 20 m/s to 50 m/s in 5 sec. What is the acceleration of the 


m/s (b) 6 m/s? (c) 10 m/s (d) 10 ms? 

ll of Skg moving with velocity 10ms" collides with a atm ball of mass 10g. 
astic collision the velocity of lighter ball after the collision will be 

~ (b) 10ms" (c) -10ms" (d) 20ms" 

and m, moving in same straight line undergo an elastic collision then 

minimum 


g- 


(b) m,>>m; (c) m<<m (d) Bothaandc 
— Ikg, 2kg and 3kg are moving with velocities 20ms", 15ms" and Sms" 
will be more harder to stop 
zg ball c) 3kg ball d) None of thes 


ea A EO 
mets Toteteteleiteielstels 
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41. Ifa shell explodes in air and its fragments fly off in different directions. Then total mome 


42. If a 2kg ball moving with velocity 2ms" strikes the wall and rebounds back with sam 


43. 


44. 


45. 


47. 


49. 


fragments is 
(a) Zero 
(c) Greater than initial momentum 


ntum of 


(b) Less than initial momentum 
(d) Equal to initial momentum 


then impulse acting on the ball will be 
(a) Zero (b) 2Ns (c) 4Ns (d) 8Ns 


If a ball projected vertically upward reaches the ground in 10 sec with velocity 49ms"' 
acceleration of the ball is. 


(a) 4.9ms? (b) 


& velocity 


then 


9.8ms* (c)  -4.9ms” (4) -9.8ms? 


Consider a car is travelling for one hour. In which of the following cases the avera 


Be velocity is 
zero? 


(a) Car travels 20 km due east 

(b) Car travels 60 km due east, then turns around and travels 40 km due west 

(c) Car travels 70 km due east 

(d) Car travels 30 km due west, then turns around and travels 30 km due east 
Decrease in velocity per unit time is called 

(a) Acceleration (b) 


Retardation 
(c) Positivity acceleration 


(d) Uniform acceleration 


. A body falls freely under the action of gravity. How much distance it falls during an interval 


between 2™ and 3" second of its motion. 


(a) Sm (b) 10m (c) 25m (d) 45m 
When a particle is launched at angle of 90 degree with respect to horizontal then vertical 
acceleration is 


(a) -9.8 m/s (b) 9.8 m/s* (c) 0 (d) Sms? 


. When an object moves in a straight line then 


(a) Its displacement is equal to distance 

(b) Its displacement is greater than distance 

(c) Its displacement is less than distance 

(d) We cannot measure displacement Z 
Acceleration of a moving car when brakes are applied is 


(a) Negative (b) Zero (c) Positive (d) Infinite 


. A motion with constant velocity can be represented on displacement time graph by: 


(a) A horizontal line ; 

(b) Acurve line with decreasing gradient 
(c) A straight line with constant gradient 
(d) Accurve line with increasing gradient 


FORCE AND MOTION 


, x X; and X; are distance travelled by the thre 
4, The i shown below then 


edi ; 
different Particles whose Velocity-tim 
y-time 
»> 


in 2 
al 
‘ 15 
x v(m nl 
5 
0 10 20 30 ao 
ape * ——_+ 
; t(s) 
(a) X12 X2?% (b) xi=x>x; (©) Xi=x2=x; (d) x)<x,< 
TSAISXy 
aa completes one round of a circular t i : 
+ —: rack of radius 10m in 40 seconds what Will be its 
Ce tO 0.5 ms" (b) 1/4 ms" 


(d) 0 
ration *x’ and moves 


(c)  1/2ms"! 
3. Ifa body is thrown vertically upward, it mov. ro 


: fie es upward with 
a acceleration ‘y’ then the angle between ‘x’ and ‘y’ — 


, Pe SEP (c) 90° (d) 180° 
does a car travel in 6 s if its initial velocity is 2 m/s and its acceleration is 2 m/s? in th 
irection: e 
) 12m (b) 14m as 
ye 4 
ratio of unit of impulse to unit of momentum = (d) 48m 
— enn, _ ee (d) 1 
a) Momentum » mist che following quantity is conserved (remain constant): 
= body is projected locity: (c) Acceleration (4) Kinetic ener 
a ee «spel an angle of 30° then which of the following always remains zero; = 
© Vertical needleration (b) Horizontal velocity ‘ 


(d) Horizontal acceleration 


initial velocity v then maximum height reached 
(b) Angle of Projection ( 
is projected With initial velocity 10ms-1 is 
xi if body is Projected with 


mass m is projected at an angle @ wi 
he bod is independent of: riya 


Initial velocity (d) gravity 


it reaches to maximum height of 40m. What will 
initial velocity of 20ms" at the same angle of 


(c) 80m 
tion the horizontal range will be maximum aan 
~ 40° (c) 60° (d) 90° 
flight of two projectiles is 1:2 then the ratio between their maximum 
(b) 2:1 : 
Measure of inertia of the body is its pa sae 
(b) Volume (c) Energy (d) Momentum 


.: a he “= Eg i Sp We 1 
: mist) P10, PTT. fe 


By AZHAR IQBAL 0336-7098894 


Scanned with CamScanner 


UNIT 01 FORCE AND MOTION 
13. A force of 2N acts on a 2kg body for Ss then the change in momentum of the body is: 


(a) Skgm/s (b) 2kgm/s (c) 10kgm/s (d) Zero 
14. An engine of the car produces the acceleration of 4m/s~* in the car, If this car pulls another car 
of same mass then acceleration will be: 
(a) 8m/s* (b)  4m/s? (c) 2mis’ (d) 1/2ms? 


15. A body is thrown in horizontal direction with velocity 20m/s from a 20m high tower then its 
horizontal range will be: 


(a) 10m (b) 20m (c) 40m (d) 50m 
16. At which of the following angle the rang of projectile is maximum: 
(a) 20° (b) 40° (c) 60° (d) 80° 
17. If the ratio between time of flight of two bodies is 1:3 then ratio between their maximum height: 
(a) 1:9 (b) 9:1 (3 ee ee (d) 3:1 
18. A force F = 81— 6] — 10k N produces an acceleration of 1 ms” in a body. The mass of the body 
is: 
(a) 10kg (b) 14kg (c) 20kg (d) 200kg 
19. A graph is drawn with force along Y-axis and time along X-axis. The area under the graph 
represents: 
(a) Momentum (b) Momentum of force 
(c) Work (d) Impulse of force 


20. A ball is thrown vertically upward with a velocity of 98 ms". If it takes 10 s to reach the highest 
point, then the acceleration of the ball is: 


(a) 9.8ms™ (b) 980ms* (c) 98ms” (d) -9.8 ms” 
21. A projectile is thrown at an angle @, during its motion the angle between velocity vector and 
acceleration: : : 
(c) Remains same (d) Unpredictable 
ss eae Ste se a -1. The time for which the 


22. A force of 6N acts on a mass of Ikg which acquire a velocity 30ms 


force acts is: = 
lo a ca (b) 5s (©) 6s hin (d) 2s 
23. Momentum of a 1000kg car if it covers a distance 20m in cee (4) °20,000Ns 
(a) 20Ns Sy age ee d 5m/s respectively. Then 


24. 1f a 1000kg car and 2500kg truck are moving with velocities 15m/s an 


force needed to stop them in same is larger for 


: = d truck ‘ ae not be determined " mca 
era ae stash are moving with same momentum then which of the fo! 
25. If two of u 
relation is correct. i 
(a) mivi = M2v2 (b)  miv2= Mi (c)enr™= V2 (d) v2 m 


nder 
6. Impulse can be calculated from area u 
Z q (a) Velocity — time graph 
(c) Force — time 
i body then 
If ‘J’ is impulse acting om a 2 
das (a) 0d VIA=M (b) J=m(vr- Vi 


(b) Force — displacement graph 
(d) Displacement — time graph 


»\ @ Jet a 


FORCE AND MOTION 


velling with velocit “I : : 
mass travelling y 2ms~! collides elastically with a 2k 


=1 js opposite direction. The-final velocities of both obj & mass travelling with 
’ “lt 6ms" b is ject after the collisio 
a 4) Oms + ( ) 4ms , 6ms"! mare 
a ams ; s (4) 8ms"', 6ms-! 
1 is thrown with a fit © noes at an, angle of 30° then its time of flight w; 

@ 1 sec | (c) 2sec ght will be about 

rang of projectile is 160m then its maximum height will be (22 s00 
(b) 40m (c) 60m 


(d) 80m 
ed at an angle '@’, 
On is constant 


following statement is not true about projectile motion project 


(b) Vertical accelerati 


aut 20m 
wen ofthe flowin 

Horizontal velocity is constant 
 poceeration is always perpendicular to velocity 
ig KE at maximum height is not zero 


@ : 
body is projected at an angle of 60°. Then its P.E at highest point of i : ; 
at) 25% (b) 50% Cele or? aie 


of following is not true in case of inelastic collision 
Total momentum is conserved 

‘otal K.E is conserved 

balls are projected at angles 30° 


(b) T otal energy is conser ved 
(d) None of these 


and 60° with same Speed then the ratio b/w their time of 


“a (b) 1:¥3 (c) yi: 
] (d) 1:3 
100N acts on a 5kg body for 0.2 
of } Grihs body ae, y for 0.25 sec then rate of change of momentum and change in 
100, 25 (b) 100, 100 (c) 200.25 


(d) 200, 100 


ly of mass 2kg falls from a height 125m under action of gravity. The time taken by ball to 


y accelerates Pace wes, ate force en it 
TE Wide horeontatty 0 Sic Constant but not zero 
— it. In order to hit the target what should oe pie iar a bomb when target 

; nucleus of kh gets decays b ee we gat 
with speed w in opposite direction then speed of proton will ben ns “it 


7.5 sec (d) 10sec 


(c) Zero  (d) 


_ (A-1)u (b) a (c) (A+1)u (@) _¥_ 
- > gee is a motion with constant acceleration sh 
int diac (b) An object falling freely 
le has maxi irection : (d) All of these 
maximum range 120m then maximum height attained by it will be 
(b) 60m (c) 100m (d) 120m 


Ojectile: are pro; . "4 1 
Sasi jected with same speed at different angles then range will be longest for 


(b) 50° (c) 60° (d) 80° 
‘Velocity 10ms"'. If at maximum height its velocity is 7ms" then angle of 


b) _ 45° c) 60° d) 76° 
fefTecTo[a[s}/a[a{/afa]{a]>]b] 


———— 
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44. If an electron moving with velocity ‘vy’ undergoes an elastic collision with stationary al} 
particle velocity of electron after the collision will be about Pan 


(a) V (b) -\ (c) 2 (d) Zero 
45. The horizontal range of the shell fired at angle 45° with velocity 200ms~ is 
(a) 2km (b) 3km (c) 4km (d)  Skm 


46. If a 4kg dog jumps out with velocity 2ms" from a stationary 40kg boat then the boat will 
backward with velocity ia 
(a) 0.1ms"' (b)  0.2ms"' (c) 0.4ms" (d)  0.9ms" 
47. A particle of mass moving eastward with a speed v collides with another particle of same 
moving northward with same speed ‘y’. the two particles will move with velocity. rae 
(a) V2v north-east (b) V2 north-west (c) north-east (4d)  Snorth-west 


48. Which of the following is not true for a moving body _ “a 
(a) Displacement may be zero (b) Velocity may be zero 
(c) Acceleration may be zero (d) Displacement may be greater than distanc 
49. A stone is projected vertically upward with velocity 10ms"' near the edge of a cliff. After how oe ‘ 
the stone hit the bottom of the cliff 15m below the edge? : 


(a) 2sec (b) 3sec (c) 4sec (d)  Ssec 
50. If a 1000kg is brought to rest by retarding force of 10°N in 20 seconds then initial velocity of the 
car will be. 
(a) 10ms" (b) 20ms" (c) 200ms" (4) 2x10"nvs 


51. Head rest of a car seat saves us from 

(a) Head injury (b) Neck injury (c) Brain injury 
52. If displacement = 15 m and time t=10 seconds, then average velocity is: 

(a) 12.5 m/s (b) 1.5 m/s (c) 2.5 m/s (d) 
53. If we are standing in bus and when driver apply a brake the we feel 

(a) Psudo force pushes backwards (b) Pseudo force pushes forwards 

(c) Real force pushes backwards (d) Real force pushes forwards 
54. If we are moving with constant velocity frame then the inertial state is same as 

(a) Rest frame (b) Uniformly accelerated frame 

(c) Non-inertial frame (d) All of these 
55. Average velocity is defined as 

(a) Displacement/time (b) Distance/time * 

(c) Distance x time (d) Displacement x time 
56. When a stone is thrown horizontally with 2 m/s from a building of height 5 m then just before 

hitting ground its acceleration is: 

(a) 12m? (b) 9.8 m/s’ (c) 

57. A car travels 30 m toward east, then it takes turn an 
seconds. Its average velocity is: 
(a) -10 m/s (b) -1/S m/s (c) 7/S m/s (d) 
i ime graph for a projectile motion is: 

* wa me noe uk (b) Horizontal straight line 
(c) Parabola (d) Non-linear 


(d) Hear injury 


3 m/s 


13 m/s? (d) 7.6 mis? 
d travels 40 m towards west. It takes 50 


-5 m/s 


WORK AND ENERGY 


J fork done on 8 body is negative. If the angle between force and displacement is: 


wi 
, (a) lisa 7 Sr sovin *s speed eat () Ler 
isp ving car on a straight i : Ne 
1 aoe K_E will be Mo ght road is shown in figure below then its 
v F 
, 50 


ee ey 


(a) 100) (b) 200) (©) 500) 
3, The ratio +, unit of power ieee of work is the unit of: (d) 1000) 
(a) Mass (b) Length - 
4, Ifapump lif. 100m’ water from ground to a height Gimens a (d) Frequency 
(a) SKW (b) SOKW n its power will be? 
5 point is choosen at infinity the conteaee : php (4) 20KW 
= S -E of a body on the surface of earth 
(@)_mgh noo () Mm 
6. Ifa body moving with the velocity 4 4 R ae 
. - Sms ity 4m/s has K.E 16J. What will be its K.E if it is moving with 
. b) SJ 
1 AtaieBite le moving in a cis (c) 9J 
: ular path with uni (d) iJ 
) Pesitive uniform paces then work done on the satellite is: 
A Abedy funn ge ond maximum @uteen 
hes from a tower. After falling a distance d . 
a (a) Ved (b) Seif? a the velocity of the body will be? 
toy fils freely under gravity = SRO os 7 
en ’ ity is v when it has lost a P.E of U. Then the mass of 
"In the “af ofa (b) Unv (©) Unv 
gh 2g? nn the Telation for falling body is: RLS 
Pare 2 
I _ (©) mgh=th. 1 my? (b) mgh =} my’ + fh 
2 


(d) mgh=fe + > mv: 


Tie 8 bomb i 
j breaks up into two Pieces of unequal masses. In this case: 


(b) yo. Part will have 
Heavier witt tay more momentum (c) Both parts will have equal K.E 
more momentum (d) Bothe parts have numericaliy equal 
hs ea distance of 10m 


spr 8 255; the angle along a straight line under the action of a force of SN. If the 


the force makes with the direction of motion of body is: 


(b) 90° _() 30° 


(d) 60° 
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UNIT 02 WORK AND ENERGY 
13. A light and heavy body have equal momentum. Which one has greater K.E? 


‘required to sustain the motion of a car with velocity ¥ then power of the engi 
: engine will 


1 2 
(a) Heavy body (b)__ Light body (c) KEareequal (dy Datais (a) FY ht lh tc) = (4) Zero 
y ; ine =i : t 
14. A light and heavy body have equal K.E, Which one has a greater momentum? ae At of the following angle between force and displacement the work done will be i 
© ae Race =e ray ae i * (a) 30° body of Vaat increased fi ) res (d) 120° aie ie 
(b) Heavy body (d) It is not possible to say anything without additional informs; srvelocity of a body 0 mass is incre rom Sms” to 10ms"' then work d : 
15. The consumption of energy by 60 watt bulb in 2s is: Bal OFMation 79. If (a) 275) 2s ©) a1 (c) 7503 (ah eh the body is 
(a) 60) (b) 10) (c (d) 120) man run upstairs in 10sec If vertical height of stairs is 8m then hi = 
16. The engine of the car applies the force of 2000 N by which it moves with a uniform velocity, da 650W (b) 548W (c) 340W en his pth about 
72km/h. The power delivered by engine is: ity of : 


force-displacement graph for a body is shown in the figure below th ‘ 
(a) 2kW (b)  144kW (c) 44kW (d) 40kW a spody will be w then the change in energy of 


17. A body slides from a smooth plane at height h as shown figure below then: 


7 ” 
Olav > t 


h h Fm. 
A ey, 
am 
(a) W=V2 (b) w> v2 (c) vi<v2 (d) vy=v=0 
5 ne 8 . (a) 200) (b) 400J (c) 500J 
18. Which among the following is a form of energy: lis a load 2 ; (d) Zero 
(a) Light (b) Momentum (c) Power (a) Picssure ie BS oa pulls a loa and hreered 20m in Bsr Ca exerted whieg motor is 
19. A man does a given amount of work in 10s. Another man does the same amount of i bri ck of mass (d) S000N 
The ratio of the output power of first man to second man is: a Seb aieet | on ame dinaceaaae malas ciiponies doe! 
(a) 1 (b) 2/1 (ce) (d) None of these (a) 255 (b) 50) 
; § (c) 100) 
20. D ions of . (d) 150) 
“A ead wer are seme ™st jepeant! oe iad aan ae ten bricks one on the top of another if mass of each bricks is ‘m’ and 
21. In which of the following case work done is zero et (a) om 
(a) | Work done by a man pulling a cart on smooth surface a auerey Santee gel . (c) 2Smgh (d) 45mgh 
(b) Work done by engine accelerating the car what is power of the engine? is shown in figure below. Ignoring frictional forces 
(c) | Work done in pushing a rigid wall i 
(d) | Work done by gravity on a falling body “het - 
22. If a body of mass 2kg is raised to a height of 5m then work done by gravity will be J pa 
(a) 10) (b) 100) (c) -1005 (d) Zero = 
23. Type of energies possessed by moving car and stretched spring are respectively “ + “Wieee tere, - ae 
(a) P.Eand K.E (b) K.Eand P.E (c) K.Eand K.E (d)  P.EandP. ary —— 
24. Work done by gravity on a simple pendulum in one vibration is (@) 200w $ 
(a) Zero (b) Positive - 36, When a spring is PD) sev (c) 16x104W () zero 
(c) Negative (d) Depends upon initial position NT bh hel @ ig is stretched, work done by stretching force is 
25. If block of mass 20kg is pushed along the surface of inclined plane upto * eih'® 97 Man moves a roller through » distance o a (d) None of these 
the ground then T.E possessed by block at the top of the plane will be 4 eooai of me val he ugh a distance of 20 m. 10N of applied force is inclined of 60° of direction 
(a) 2000) (b) 4000J (c) 6000J (d) sib pet ta the work done by the man. 
26. Ifelectron, proton, neutron and alpha particle are moving with same K.E then whic vi ® (b) 50J (c) -100J (@ -s0) 
moving faster ; 4 Alpha-particl ‘3 
(a) Electron (b) Proton (c) Neutron (d) 1 
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UNIT 02 WORK AND ENERGY 
38. Work has the dimension as that of — ZI, 


(b) Momentum 


Torque 

se Poker (d) Angular momentum 
39. KE of body is increased by 44%, What is the percentage increase in the momentum, 

(a) 10% (b) 20% (c) 30% (d) 44% 
40. Work done by a conservation force in a complete cycle is: 

(a) Zero (b) More than zero (c) Less than zero (d) None of a 
41. Work is done on a body if: Nese 

(a) Its energy increases (b) Its energy decreases 


(c) It covers displacement in direction of force (d) All of these 
42. When two electrons are brought closer to each other then their P.E: 
(a) Increase (b) Decrease 
(c) Remain same (d) May increase or decrease 
43. A stationary particle explodes into two particles of masses m, and m, which moves in op,,.; 
directions with velocities v, and v;. The ratio of their K-E: Pposite 
(a) 1 (b)  miv)/mov2 (c) m/m (4) m/m, 
44. From an automatic gun a man fires 360 bullet per minute with a speed of 360Knvh. If each 
weighs 20g the power of gun is: 
(a) 600 W (b) 300 W (c) 75 W (d) 1S50W 
45. It is easier to push or pull an object when force 
(a) Parallel to displacement 
(b) Perpendicular to displacement 
(c) Anti-parallel to displacement 


(d) Botha andc 
46. If a 100kg car is accelerated from rest to a velocity 10ms” then work done by engine will be 
(a) IKJ (b) 0.SKJ (c) SKJ (d) Zero 


47. If K.E of a body having velocity v and momentum P is X then K.E of th body having velocity ‘2v’ 
and momentum 2p will be 


(a) X (b) 2X (c) 4X (d) 8X 
48. The K.E of a body of mass 2kg and momentum of 2Ns is: 
(a) IJ (b) 3J (c) 2 (d) 4) 


49. A variable force F = x is applied what will be the work done in moving the particle from x = 0 to 
1: 


; (a) 2J (b) 1J (c) 0.55 (d) 53 
50. A body of mass 10 kg moving at a height of 2m, with uniform speed of 2 m/s has total energy. 
(a) 316) (b) 216) (c) 392) (d) 416) 


02 WORK AND ENERGY 


is displaced from point A(0,0,1)m to po; 
Pty point B(1,4, 
I. es (+2) + 3k), find the work done by this force in this seek 3)m under a constant force 


(a) 133 (b) 15) jd 


forces of SN and 15N are working on a body in opposite direct; (d) 134 
a, in direction of net force, what will be the work done | Semep innintians If body displaced by Sm 
(a) 50J (b) -50J () 25) 
(d) 100) 


object of mass ‘m’ is projected vertically upward with init; ; 
3. Beeches by object is directly Ttbertiaes - with initial velocity y t 


(@) ¥ (b) v © W 
d) Mv 
bodies of masses 2kg and 8kg are placed at diff i ; 
4 the ratio of their potential energies at these points will be Ti are aera balan en 


i 


10m ([] 
5m 


hen the maximum 


2kg 


(a) 1:1 (b) 1:2 (c) 2:1 
5, A bullet of mass m is moving horizontally rg 
distance d before coming to rest then ave 


: (d) 1:4 
with speed v is stopped by sand in its i 
ath. If it 
rage retarding force acting on the bullet will be _ 


mv? oe 
tee Oar o = @ 


6. A ball of mass 1/2kg is released from a hei ht of 50 ‘ 
10m. The percentage loss in energy will rey Tee 
1 Br oreter engine sin ie f 10 eRe Ss 
7, Ifa be a force of 100N to ov 
constant velocity 20ms"' then power of the sedins “ah as Seed es Oerhoat 
(a) S00W (b) 2000W (c) 5S000W 


4d 
und it. Reaches to height of 


8. A ball of mass 1 (d) Zero 
py ok ss rolls down from a smooth surface as shown in figure below then its speed at 
A 
‘ 8 10m 
Cc 
(a) 1.4ms" . 
er (b) 7ms" (c) 14ms" “1 
ly of mass 2 ; ms (d) 20ms 
ee by it wi ee nrow® vertically upward with kinetic energy 300J then maximum height 
4) Sm 
U0. Four mos (b) 10m 
] (c) 15m (d) 20m 
Most having powers are kept running for different time. Which motor does the 
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UNIT 02 WORK AND ENERGY Lavan 
2g and 32g are moving with same K.E then the ratio between their 


11. Two bodies of masses 


velocities will be 
(a) 1:2 (b) 4:1 (c) 1:4 (d) 16:1 
12. A man pushes a cart with a force 100N through a distance 50m. If the work done by man is 350) 


then the angle between force and displacement wil] be 
(a) 30= (b) 45° (c) 60° (d) 120° 
13. An object of mass m is moved from ground to a height h. If W, and W) are work done by fo 
gravity along 1" and 2™ path as shown in the figure below then Fee of 
ane ‘Yst path 


(a) Wi>W> (b) Wi <W> (c) W.=W> (d) W,=W,=0 
14. Which of the following is not unit of power r 
(a) Js" (b)  Erg.min”™ (c) Kgm’s™ (4) Wm? 
15. Which of the following graph represents the relation between K.E and momentum of the body 
KE t KE =~ 
(a) (b) (c) (d) 
id > ng o> 
16. Ifa ball is dropped form a certain height at shown in the figure below, then ball will have 
maximum energy at point 8 
lisa 
(a) A (b) B (ce) C (d) Same at all point 
17. Power of an electric pump which can pump 10m’ water to a height of 10m in Sminutes 
(a) 3.3KW (b) 1.66KW (c) 33KW (d) 7.3Kw 
18. Absolute P.E of a body on the surface of earth is give as 7 
Mm 
@) -— (b) + (© - ou % 
19. Ifa particle of mass kg is moving in a circular path of radius 0.5m with uniform speed 5ms 
then work being done on it will be 
(a) Zero (b) 10) (c) 50J (d) 100) 


20. Work done by gravitational force in a closed path is = 
(a) Always zero (b) Always positive 
(c) Always negative (d) May be +ve or —ve but never zero 

21. In the above question the work done by gravity will be 20 
(a) -300J (b) -400) (c) -500J (d) -7 seal! 
22. A 20kg object is moving with velocity sms‘, Ifa force of 20N acts on it for displacemen 


change in its K.E will be 
(b) 200) (c) 300) (d) 400) 


(a) 1003 

23. Necessary condition for work is being done on the body is saat 
(a) Force applied on the body (b) Displacement covered by body 
(c) Displacement is covered by body in the direction of force 


(d) Displacement is covered by body perpendicular to force 


02 WORK AND ENERGY 
Scalar product of force and velocity is; 


(b) Work (c) Momentum (d) 


PO a) Pressure hich i 
f pump, w can pump 20 kg of wat i ig 
& a ; er to a height of 50m in 10s will be: 
(A OL Oe 
ae ji ‘omes 4 times, the original ee 
* (a) 2m/s in the K.E oa bo he eects se ‘o. ‘a : 
ma . a is 22%, then the increase i i 
. + 7 rea i, yp, 4 ae the sacar + sir about: 
ae ie jy falls from 100m high tower. After falling 20m its K.E will be: seven 
@) 200) (b) 2000) (c) 800) (d) 8000) 
ata anele between F P d Magy done will be minimum? 
te) (c) 30° 
which (d) 45° 
Ifa water falls from dam into a turbine wheel 19.6m below. Then the veloci 
s f ine: 
x fal | 9.8 ms Pages fr <7 at turbine: 
p ofa body is twice of previous velocity, then K.E will become: as 
(a) 2 times (b) | times (c) “times (d) 4 times 


32. A spring with spring constant K when stretched th : i 

stretched by 4cm. The potential energy will be: rough lcm, the potential energy is U. If it is 
= (a) 16U (b) 14U (c) 8U 

4 d) 2U 

33. A particle is acted upon by a force of constant ma ich i : 

j F zs gnitude which is always di 

__ velocity of the nia the motion of the particle takes place in a plane. pel Pa or re 
¢ (a) Its acce eration is constant (c) Its velocity is constant s 

— (b) moves in a straight line (d). sits K.E‘s constant 

34. A ball ll of mass m moves with speed v and strikes 1 ing infini 

same speed then the work done by the ball on the val meninn niiaith eaeennaears 


a) Zero (b) mvJ 
35, 50kg z (c) mvJ d 
: kg man with 20kg load on his (d) wmJ 
re 8 ot Me Mens cliebo up 20 steps of 0.2m height each. The work done 
 @) 100) (b) 5J () 3430) fas 


36. You lift a heavy book from the floo 
—_ es r of the room and keep it in the book-shi i i 
ihe So be take 5s, the work done by you will secu ae prea RAE 
me iss of the book and time taken (c) Mass of the book, height of book shelf and 
Ne ; time taken 
ae) Height of book shelf and time taken (d) Weight of the book and height of book 
y. ‘. ' : shelf 
i “raps at ig Position when pendulum moves from extreme to mean position as 


(b) 0.5mvs (c) Ins (d) 1.4avs 


(b) 746W (c) 746KW (d) 746MWh 
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UNIT 02 WORK AND ENERGY 
39. A 4kg body is thrown vertically upward from the ground with a velocity of Sms". Its K.F fet 
before hitting the ground is: 

(a) 8W (b) 6W (c) 1OW (d) 14W 
40. IMWh is equal to 

(a) 36x10) (b) 3.6) (c) 3.6MJ (4d) 3.6x10°) 
41, A 2kg body falls from a high tower. After falling 100m, its K.E will be: 

(a) 0.2K) (b) IKI (c) 2KJ (d) 20K) 
42. Four particles have same K.E, then which has maximum momentum: 

(a) Proton (b) Electron {c) Positron (d)  a-particle 
43. If escape velocity is v, for a 10kg mass and y, for a 20kg mass then 

(a) vi=> (b) vir (ce) Vis (d) vi>>y, 


44. If velocity of body becomes n times then its K.E will become 
(a) n-times » (b) n’-times (c) 2n-times (d)  vn-times 
45. A car is accelerated from rest then the graph between its K.E and speed will be 
K.E 


) 
K.E 
(a) Ke © () 
Vv Vv v 


46. A boat propeller moving with velocity 10m/s has maximum power SboW then the force exerted 


by the propeller is: 
(a) SN (b)” SON (c) 500N (d) S000N 
47. Ifa body covers a displacement 10m with rate of change of momentum 10kgms”, then work on 


_ the body is 


(a) SJ (b) 50J (c) 1005 (d) 0.1 
48. A car is moving with uniform velocity then the work done by engine, friction, and net force are 
seseeeee PeSpectively 
(d) +ve,zero,-ve 


(a) +ve,-ve,zero (b) -ve,zero,+ve (c) -ve,zero,+ve 
49. Force-displacement graph of a body is shown in the figure below. Then change in energy of the 


body is 


0.65 64 
_ (a) 40) (b) 3003 (c) 400J (d) 800) % 
50. If acceleration and velocity are perpendicular to each other then the work done on the body is: 
(a) Positive (b) Negative (c) Zero (d) Maximum 


Th 


WORK AND ENERGY 


PRACTICE TEST NO, 3 
{the following is the greater value of work? 
t . wy 00) (b) 300J (c) -300) d 
erson holding # bag of 10kg moving with the velocit Le ete 
: ; J elocity of 20nv/s then the work done by gravity 
10Nm (b) 20Nm (c) 200N 
; (a) of the following is A : ges of power? : saben 
which W lorse power 
(2) tum of the body is increased by 100% saan ee 
an ee aloo y then its K.E will increase by: 
;. h 200% (c) 300% D 
F he eer s _ and velocity will give: pn 
, @) one lower (c) K.E 
a person lifts a body from the ground the work done by his applied Pian aa opts: 
a Positive (b) Negative () Zero @) 1 
7, Work done by simple pendulum in one complete oscillation is: 
AGH iy A 
(a) Mgd (b) lee (c) Zero a) ™g4 
. . : 
8, What is the ewer of the body if forces acting on a moving body are shown in the figure below: 
F=4N 
F=3N v=2m/s 
(a) 8W (b) 6W 
(c) 10W 
9. Adiver weighing 200N j i i ei 
- ig jumps from a 10m high board. What will be its velocity when its height is 
(a) 3mV/s b 
(b) 6m/s (c) 9m/s (d) 12mVs 


10. Which of the following is a scalar quantity: 


(a) Work (6) Electri 
Il, A force of SN acts on a 15 een (¢) Acceleration (d) Displacement 
itendof motion of the a i initially at rest. The work done by the force during the first 


2.4 force F = 81 places 
or + 3j newton is applied over a particle which di its ori 
wy un — 1j meters. The work done on (a st ae 
Te ‘ (b) 113 (c) 13J (d) 7 
bodies of masses m, and m,; have equal K.E. If p; and p; are their respective momentum, 


_. Pi:p2 is equal to: 

Mi:m) (b) mm? 

= my “sms (c) fm: /my (d) m: fm 

20) * M+ SEN gives displacement of 10jm. The work done is: feng 
(b) Zero (c) 26J (d) 40J 


Fequired to accelerate a car from 10 to 20ms" compared with that required to accelerate 
a same interval of time covering the same distance is: 
+ sg a (b) Twice (c) Four times 

i height h. After falling a distance S its speed will be: 
to (b) 55 g(h — S) 2 
Se Par en ye [oe | to. fan. [a2] 13. [vas [se 162 
téfafefofafe[o[cls]ojele[s]a]s] 


(d) Same 
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UNIT 02 WORK AND ENERGY : avn 
Il is released from a certain height. It losses 50% of its K.E on striking the ground, 1, = 


17. A bal 


in a height again equal to: _— : 
eae on fourth the initial height (b) Half the initial height 


(c) Three fourth the initial height (d) None of these 
18. A force of 21+ 3) + 4K N acts on a body for 4s, produces a displacement of 31+ 45 + SK m, The 
wer is: 
m (a) 95 W (b) 7.5 W (c) 45 W (d) 65 Ww 
19. Work done on the body depends upon 
(a) Force applied on the body 
(b) Displacement covered by the body 
(c) Angle between force and displacement 
(d) All of these 
20. A man pushes a lawn mover through a distance 50m by a force 10N which makes an angle 45° 
with horizontal, what is work done by man 
(a) 250) (b) 350J (c) 4505 (d) 500) 
21. If force-displacement graph for a body is shown in the figure below then work done on the body 


10 0 60 
displacement (m)—> 
(a) Zero (b) 5KJ (c) 6KJ (d) 10KJ 
22. Absolute P.E of an object is minimum . 
(a) On the surface of earth (b) At infinity ; 
(c) At the center of earth (d) Ata height equal to radius of earth 
> med by a 500W bulb in 10h is 
eee ; (b) SKWh (c) 5KJ (d) SOMJ 


0.5KWh : 
24 a aero plane is moving in a vertical circle of radius 1km then work done by gravity 


during its motion from lowest point to highest point will be a5 

(a) Zero (b) — -5 x10) ©) =e 

25. Force-displacement graph for a falling body is shown i 
the body after 10m. 


-1x 108/ (d) ! 
n the figure below. What is gain in 


1 
° 5 10 rule 


(d) 1.5KJ 


(a) WJ (b) IKI (c)  1.5J hange in encrBY ofa 


26. show force-displacement graph is shown in the figure below What is net ¢ 


he 


WORK AND ENERGY 
aK ball moving with velocity 10ms" is brought to rest in 


20 see What is work done on the ball? 


‘ o “55 (b) -50J (c) -100J (aya 
erie erate 
(c) Eight ti 
eet ast then rie 
Pf fe bal Mt _ is moving ne) fear velocity vt 3))ms~ then its K.E will rae a 
I 7 2 c) 12.5) 
Sorts decelerating down from a hill station then its K.E and P_E RY 
a) "Increase and decrease he — and increase “ 
se 3oth increa 
ie) Bothdecrease = (4) se 
# is 1kg Bey . moving Wark ay 4 200J VF its momentum will be 
a) rf . c) 25N.s (d) SON. 
Ifan object of mass 2kg dropped from a height 15m then its velocity at a height 10 will, 
32. 4ms"' (b)  10ms* (c) 14ms" a 19 
of work is equal to = 
% Change in total energy (b) Change in kinetic ener 
_ Change in power (d) Botha&b 
orse pulls a cart, work done vy horse is 
(a) Negative (b) Zero (c) Positive 
35, If momentum is increased by 20% then K.E. increase by: pe 
a) 20% ; (b) 40% (c) 44% (d) 86% 
he 10 kg is > Shere hg uniform speed of 5 m/s. Its kinetic energy is 
ipa (c) S00J 
of 1 kg is thrown upward it reaches a max height of Sm, work d pS a ity i 
50 J (b) 49) (c) -49) pi ree pnek- 
ar momentum is increased by 10%, percentage change in the kinetic energy will be: 
(a). 21% (b) 11% (c) 22% (d) 10% , 
| SI unit of power is? . 
(a) Hz. (b) Sec (c) Watt (d) Joules 


‘ 40. of mass 50 kg slide over a horizontal distance of 1 m, if the coefficient of between the 


Surf is 0.2 then work done against friction is 
(a) 98) (b) 72) (c) 56J 


a ag 


i (d) 34) 

of mass 60 kg just slides over a horizontal distance of 0.9 '. 

the .9 m. If the coefficient of frictio 
ir surfaces is 0.15 then work done against friction will be: sine ‘ 


_@) 79.45 (b) 97.54) c) 105.2 
2. value of acceleration due to gravity on moon is @ eo Moana 
a) tipi (b) 1/10 th (c) 28 (d) 16 
ies -2j and displacement is d = 3i + 4j, the work done will be: 
ies: (b) 8) (cy 27 (d) 12J 
oes of the following the work is done by the variable force 
ee Produced in spring (b) Rocket moving away from earth 
aN ges moving toward each other (d) All of these 
olor of the ee: are doubled, K.E of body will become: 
2 Y Himes 8 times ©  6times Unchanged 
of mass 1.6710" ng covers a distance 12m in 36x10" sec with sacs pat RE is 
Me 93x10" (b) 93x10" (©) 93x10") (d) 9.3x10) 


* 


1 29.| 30.] 31.[32,] 33] 34.] 35,] 36.[ 37-| 38] 39] 40.] 4 az.) 43] 44] 45.46) 
elblelb[ofale{clalc{alelala}afala] ole] 
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UNIT 02 WORK AND ENERGY Vara | 
f body of mass 10kg is increased from 4ms"' to 10ms" then work done cathe 


47. When velocity o 
body is 
(a) 
48. A particle moves from point P(1,2,3) to Q(2, 
work done by force is: 
(a) 2J (b) 4) (c) 16) (d) 8) 
49. An object is displaced from point A (2,3,4) m to point B (1,2,3) m under a constant force F = 
(2i+3j+4k). find the work done by this force in this process: = 


30J (b) 2205 (c) 320) (d) 420) 
1,4) under the action of a constant force F=(2j +h+k 
), 


(a) 93 (b) 0 (c) -94 (d) 20) 
50. Area of force-displacement curve gives the information about 
(a) Power (b) Impulse (c) Force (d) Work 


1. At which of the following angle between force and displacement, work is maximum: 


(a) 20 (b) 40 (c) 60 (d) 90 
2. A force of 40N acts on a body and it covers the displacement 2m. If the work done on the body 
40J then angle between force and displacement is 


(a) m/3rad (b) 2/2rad (d)  m/2rad 


(c) m/6rad 


3. If force-displacement graph for different bodies is shown in the figure below then the work done 
is maximum for: 


2° Oe a 
(a) A (b) B (c) C (d) D 
4. Which of the following force is not a conservative force? = 
(a) Elastic force (b) Fi riction 
(c) Gravitational force (d) Electric force 
5. A 1000W motor runs for 1h then work done by the motor is: 
(a) 3.6) (b) 3.6KJ (c) 3.6MJ (d) zero 
6. Which of the following is used as unit of electrical energy? 4) KWh 
(a) J (b) Ev (c) erg : ein ner 
7. Two bodies of equal masses are moving with velocities 2m/s and 6m/s then ration 
K.E will be: @ 91 
(a) 1:3 (b) 3:1 (c) 1:9 : 


lowed 
8. For which of the following force the work done depends on the path fo 
(a) Electric force (b) Gravitational force 


(c) Frictional force (d) Elastic force 


he 


WORK AND ENERGY 


se car is moving with velocity 36KnV/h. When bre: ay SE, pec 

; At lg EEE Ties celardlng Sorce acting on pipes applied, it covers 10m distance 
N » Aue > Ca ae (c) S000N 

requi jo acce rate partic ™ rest to veloci i 

40. jfa force the particle to velocity 2v in same distance will be: NST Ts 


(d) 2000N 
n force required to 


() a is acting on a Sear with (c) 2F ‘aD 
ac ing constant velocity V=3i+5} 
il aig 6 (b) 16 () if 3i+5j then power of the engine is: 
12. Work done may be equal to: (Ze 
(a) Change in oe (b) Change in electric P_E 
a (3) Change in P.E (d) All of theses 


13, Ifa 1000 ke car accelerates from rest to a velocity 72K mh in 4sec then the power produced by 
is: 


(a) 5KW (0) SOKW (c) S00KW (d) S000K 

it es notin of maser kg and 4kg are moving with equal K.E. The ratio of their linear i 
(a) A:4 (b) 4:1 (c) 1:2 (d) 2:1 

|5, A man pushes a wall and falls to displace it. He does: "3 
(a) Negative work (c) Positive but not maximum work 
(b) iS So inte Pacers dc (d) Maximum work 

" ro i 
16. Ned o! a. pped to the ground from the height of 10m. the work done by the 


(@) -9803 (b) 980J (c) 4905 d 
@ 5 ( -490J 
17. The same retarding force is applied to stop a train. The trai < 
: st 
train is doubled under same retarding force stopping distance will be ee 


(a) Halved (b) Four times C 
" ; (c) Doubled d) The 
18. If force and displacement of particle in direction of fo Me a 
f , : rce are doubled. Work wi rs 
(@) Oneforth times  (b) 4 times (c) Half on Bee 


19. Two bodies of masses 1kg and Skg are dropped 
gently from the top of the t 4 
ae we the ground, both the bodies will have the same (ignoring ea trietionbens. Fst ce 
FS a — (b) Total energy (c) K.E (d) Momentum 
Two bodies rent masses m, and m, have equal momentum. Their Kinetic energies E,:E; 


are the ratio: 
21. Two bodies are a ‘ ym: /m2 (c)  mo:m, (d) mm 
: wn vertically upw: ‘ ss 
SEietieven betes cttnlocd by eens et he rate 23 then the rate 


¥ a : - waa (b) 23 (c) v2:v3 (d) 4:9 
me rot dropped from rest position 12m above the ground. At height 7m above 
7 
mvs (b) 49nvs (c) 12nvs (4) 10ms 


eae: ot meee moving with velocity v in a distance S. The force required to 
mass moving with double the velocity in the same distance is: 


(c) 4F (d) OF 
does the potential energy decrease: 
(b) On the rising of an air bubble in the water 
(d) _ On moving a body parallel the gravitational force 


12. [a3 [14 [1s. [16 [17. [18 [ 19. | 20. [at [22] 23s}2 
pote fo[o[o[ofafefafs{oja) 
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UNIT 02 WORK AND ENERGY 
25. The K.E of body of mass 2kg and momentum of 2 Ns is: 

(a) J (b) 2) (c) 4) (d) 3) 
26. Ifa force F is applied on a body and it moves with a velocity v, the power will be: 

(a) Fxv (b) Fiv (c) Fxv (d) Fi? 
27. Unit of work in terms of base unit is: ‘ 

(a) Joule (b) Nm (ec) Kgm’s® (d) all 
28. Watt — hour is a unit of: 

(a) Power (b) Energy (c) Impulse (4) Momentun 
29. A man carries a 10kg bucket and covers a horizontal distance 2m then work done by siavtie 

(a) Zero (b) 20) (c) 100) @) 20 2 
30. A man pulls a 10kg cart by 100N force from the ground to the top of inclined plane as shown ; 

the figure below ba 
fF 
3m 
4m 
then work done by the man is 

(a) 300) (b) 400) (c) 500) (d) 700) 

31, What is angle between force and displacement if work done on the body is only 50% if its 
maximum value 

(a) 30° (b) 45° (c) 60° (d) 70° 

32. Area under force-displacement graph represents 
(a) Work done on the body (b) Power of the body 
(c) K.E of the body (d) ’ P.E of the body 

33. IKWh= 

(a) 3.6MJ (b) 3.6x10"erg (c) 5.76x10“ev (d) Allof these 

m the surface of earth absolute P.E of an object 


34. Increasing the distance fro 
(a) Increases 
(c) Remains same 
35. A 10kg mass is droped from a 
against friction is 
(a) 100J (b) 200J 
36. A body of weight 50 is droped from a height of 


(b) Decreases 
(d) First increases then decreases 
height of Sm. If its K.E at the bottom is 300J then work done 


(d) Zero 


(c) 300J 
friction is 100J then its 


10m. If work done against 


velocity at the surface of ground will be about 5 
(a) Sms" (b) 8ms" (c) 13ms" (d)  15ms 
37. If both momentum and mass of a body are doubled then its K.E will become ; 
(a) Double (b) Half (c) Four times (d) Remains same 
38. Ifa particle of mass m is moving with kinetic energy E then its momentum will be 
E 
(a) VmE (b Ime (°) ME.) 2mE 
39. Killowatt-hour is the work done in one hour by an agency whose power is neta 
(a) 1000W (b) 1000ergs" (c)  1000hp (d) A ad 
40. By increasing the angle (0° < 6 < 90°) between force and displacement work done ay increase O 
(a) Increases (b) Decreases (c) Remains same (d) decrease 
a6. | 27, [28] 29. | 30. | 31. | 32 33. | 34. 


i ak Sr. | 25. 
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WORK AND ENERGY 


force 10N acts ona stationary block of mass 2 
‘After 5ec the K.E of block will be 
95) (b) 125J 
of the following force will do work 
“a Centripetal force (c) Grav itational force 
oa ths verte ofcnnt anlage 
iiss nal field is m the energy required to move the object ow 
arth pravitatio y t of 


o-— 


kg placed on a horizontal smooth 


(c) 225) (d) 625) 


GM: 
(bs) +—— 
Tr r 


GMm 
of mass 10g and 40g are moving with eke ae EE 
i. To bal ng with same K.E the ratio f their linear semen will 


fe 19 (b) 2:1 ; 
(a) te A (c) 1:16 (d) 16: 
46. If momentum of body is increase by 3% then its K.E will be increased b : 
1.5% (b) 3% y 


Pr, of mass 0.5kg starts rolling on a rough curved surface i 
j from t i 
figure below. If it comes to rest at point A then loss in energy due ie hiction “ie apt 


ts ree — ® B 


(b) 20) 


: (c) SOJ 
it run upstairs 50 steps each of height 10cm in 20 seconds. What is power of the 


(d) Zero 


aS (b) 150W (c) 250W 
7 Denia uc moving in a circular path of radius ‘r’ with uniform speed v then work 


ee Ae 

(b) 2mv (c) ee (d) Zero 

ch of the following is not unit of power? . 
Orse power (b) Kilowatt (c) kWh 

— Pendulum work done by the tension force is sete 
‘Positive (b) Negative (c) Zero (d) None of these 


le ue 
a 


me 
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UNIT 02 WORK AND ENERGY Lavan Py 


1. A cyclist come to skidding stop in 10 m, the force on the cycle due to the road is 209 y 
opposite to the motion. How much work does the cycle do on the road and 


(a) 20005 (b) -2000) (c) 0 (d) 200) 
2. When the direction of the force and displacement are opposite, work done is 
(a) Negative (b) Positive (c) Zero (d) None of these 


3. Anelectric filament bulb can be work from 
(a) D.C supply only (b) A.C supply only 
(c) Battery supply only (d) All of these 
4. A-constant force F = 2i+ 3j + 4k is applied on a body what will be the work done to move a bo 
5 m in z-direction: dy 
(a) 0 (b) 45) (c) 10) (d) 205 
5. A particle of mass 10 kg is moving with velocity 10x1/?, here x is displacement. The work d 
by net force during the displacement of particle from x = 4 to x = 9. one 
(a) 1250] (b) 35005 (c) 10005 (d) 2500) 
6. A force of F= 1+ y N is acting in y direction, work done by this force to move the particle from 
=Otoy=ilm y 
(a) 0.53 (b) 1J (ce 29 (d) 1.5) 
7. A 4kg eagle picks up a 75g snake and raises it 2.5 m from the ground to a branch. What is the 
work done by the eagle on the snake? 


(a) 100) (b) 1.8755 (c) 18.75) (4) 187.5) 
8. Aconstant force of 10 N is applied on a body which causes displacement of 12 cm what will be the 
work done: 
(a) 1203 (b) 123 (c) 1.2] (d) 18) 


9. When a man walks on a surface horizontally with constant velocity, work done by 
(a) Friction is zero (b) Contact force is zero 
(c) Gravity is zero (d) All of these 
10. When a momentum of body increased by 200%, its kinetic energy increases by 
(a) 200% (b) 300% (c) 400% (d) 800% 
11. Consider a drop of water of mass 1 gm falling from a height of 1 km. It hits the ground with a 
speed of 50 m/s, take g = 10 m/s*. The work done by resistive force of air is: 


(a) -8.253 (b) -8.75J (c) 8.75] (d) —8.5J 
12. 1 Joule is equal to: : 
(a) 10‘ erg (b) 10° erg (c) 10° erg (d) 10° erg 
13, At which angle work done is minimum: 
(a) 45 degree (b) 90 degree (c) 0 degree (d) 180 degree 
14. If mass and speed both are doubled kinetic energy will: 
(a) Increase 4 times (b) Increase 6 times 
(c) Increase 8 times (d) Increase 10 times force Feit 


15. Am object is displaced from position vector r) = (2i +3j)m to r; = (4j + 6k)m under 
2))N. Find the work done by this force: 


(a) 10) (b) -4J (c) 83J (d) -833 
16. Which is the unit of energy: er 
(a) Joule (b) Erg (c) Unit (Kwh) (d) All of th 


r FEES Te la ae ol 10, 
bie 16 | V9. 
\. pbs | 2e) [ey tes §. | 6.) Ee PBap 9} 18. 


8K 

Besest bias 

p Ans: | a | a | 
as 


WORK AND ENERGY 


- pulling a cart of mass 50 kg in the horizontal 
what will be the work done by the horse. 
(b) -1000J 


@ 100) ) 150 J (c) 505 
f{ mass 5 g is thrown downward wi aM (d) 200 

a steel ball 0 - ; with velocity 10 : J 

ti sand 4 7 — ) 2 a ee, te “10 Bi height 19.Sm. It penetrates 
(a : (c) 25) 

Two bodies of mass m and 4m moving with same kinetic __ @) 2755 

0. fi energy, ratio between their Velocities 

@ 4:! ). 221 (c) 1:4 


2. when work done by force of gravity is negative (only (d) 1:2 


(a) K-E decreases (b) PE increases Sravity is acting) 


72, Maximum power delivered by battery is: Ms fa a eee 
@ Pux=EV4r — (b) Pax = rtE” (C) Prax = V 
orn deubiod en, max = VIT (d) Unlimited 
@ K. (b) PE doubled 


(c) Momentum doubled soni di 
24, The value of quantity G in the law of gravitation IS ia 
(a) Depends on mass of Earth only 
(6) Depends on radius fo Earth only 
(c) Depends on both 
e woe independent of mass and radius of Earth 
5, forces of F; = S N and F; = 15 N are working body 
ahd 5 min Saas force. What will be the sock ies wr: ae 
ae 255 ; 
26. When total work done on icle i a 
a ¥. (d) 7SJ 
(a) KEremain EScietane ge dee One 


(c) KE decreases (b) Momentum increase 


21, i : 
ha os applied to moving vehicle, the we aes 
28. A bullet of fone 10 g leav iat Sere ‘oN 
tie 4 & leaves a rifle at am inital velocity of 1000 mvs and strikes earths thes 
E 60, aia by s00O Lm Overcoming the resistance of air wil be or ae 
' Ifa body is moving under the action of o) tEee ain 
done on Bitsay constant force as shown in the figure below then the work 
F 
oo 
™ Work done by = ) negative (c) maximum (4) Minimu 
(ies to pushing the rigid wall is zero because r 
a_i displacement are parallel ye ae 


aes, (d) force and displacement are perpendicular 


BE] ae | Fi Fa [9.30] 
Po fb [bye [>>| 
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UNIT 02 ; WORK AND ENERGY ava | 
s moving with uniform velocity then work done on the car by Engine |Friction and net 


31. Ifa caris 
force is respectively x 
(a) positive , negative, positive 
(b) positive , negative, negative 
(c) positive , negative, zero 
itive , zero, positive 
32. ate Pe 41 + 6) displaces the body from point p(2 ,3) to a point Q(S,—2) then what is 


work done. 
(a) 9J (b). -94 (c) 18) 185 
33. The graph between displacement and component of force in the direction of displacement for g 
body is shown in the figure below. Work done on the body is 


F Cos! 


10 
5 
6 d(m) 
5 
) 405 (d) 50) 
(a) 203 (b) 30] ; (c ae } : 
23 h for a body is shown in the figure below. Work done on the body is 
vs “o ccna a (b) 15) : (c) 750) (d) 1500) 
35. Force — displacement graph for a body is shown in the figure below. Work done on the body is 
F Cos0( 
20 
> aes 
d) 250) 
b) 20015 10 — 19c)d (m0 ; ( 
36. A ae ae a 10kg sas siti a displacement Sm in horizontal direction. How much work 
is done by gravity a 
vA 
5003 (c) -500J ott 
37. a re different emis down from a frictionless plane as shown in the figure 
" then which balls is moving faster devo 
i (b) Smaller ball 
(a) Bigger ball (d) Depend up on path length iil 


ing with same speed hea 
38. We cansthaibmereed soangen silted" 3 a rough plane as shown int fig 


which balls is moving faster 


Smaller ball ; 
(a) Bigger ball 4 Depend up on path length 


(c) Both are moving with same speed 


WORK AND ENERGY 
7 force is parallel to the direction of motion of the body is SON the Work 
; pote work done will 
: ‘ (b) Maximum . 
~ Minimum (c) Infinity : 
h — dimensions as that of: {@) Varies 
40. Torque a. Posner (c) Momentum (4) Force 
of mass 5kg is raised vertically through a distance of Im, then work done is: 
4 49) (b) 4.9) (c) 490) (d) 0 po } 
der force-displacement graph gives: i 
* (a) Velocity (b) Power (c) Work done d : 
@) product of force and velocity is: (d) Acceleration 
1 gegere : _(b) Power (c) E ° 
Satay Work g nergy (A 
‘A body of mass 2kg moving with velocity of 4ms"' has K.E equal to: Pace 
bees 16) 7 (b) 8J (c) 32J (d) 2) 
All the food we eat in one day has about the same energy as: 
pee of petrol (b) ; liter of petrol 
iter of petrol (d) : liter of petrol 
. aa of K.E and power is: 
(b) [T):1 (c) 1:(T] (4) [M)}:{T] 


f mass 2 kg is dropped from the top of a tower of height 40m. What will be its K.E 10m 
top. 
6) (b) 1960J (c) 600) (d) 196) 


P.E = mgh, when it is at height “h” from the i ‘ 
Se ground. At the point the distance “x 


mgx . (b) mgh (c) mg(x+h) (d)_ mg(h—x) 
10 ai tum of the body is halved its kinetic energy will be become: 
Doubled (b) Half (c) Four times (d) One fourth 
re through a height 10m then its velocity at the ground will be: 
—*‘10nVvs (b)  14nv/s (c) 20m/s (d) 25m/s 
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ROTATIONAL AND CIRCULAR MOTION 


ROTATIONAL AND 
CIRCULAR MOTION 


UNIT 03 


1. Determine the angular velocity if 4.8 revolutions are completed in 4 seconds 


(a) 9.6 radian/sec (b) 7.5 radians/sec (c) 8 radians/sec (d) 0,96 radians/g 
ans/sec 


2. When a body moves in a circle of radius r with angular speed @, its centripetal acceleration is 
(a) wr (b) wr (c) wr? (dW) w/r 
3. A wheel whose radius is 50 cm rotates at an angular velocity of 6 rad/sec. The linear velocity 
the rim of the wheel is closest to: ‘¢ 
(a) 1.5 mV/s (b) 4.5 mV/s (c) 3.0 m/s (d) 7.5 ms 
4. Which of the following types of force can do no work on the particle upon which it acts: 
(a) Frictional Force (b) Gravitational force 
(c) Centripetal force (d) Elastic force 
5. A point on a wheel has a constant angular velocity of 3 rad/s. The angle turned through in 15 


seconds is: 
(a) 45 rad (b) 107rad (c) 90zrad (d) Srad 
6. Angle between radius vector and centripetal acceleration is 
(a) 0° (b) «a (c) 2x (d) None of these 


7. The angular displacement is assigned positive sign when the rotation is 
(a) Clockwise (b) Anti-clockwise 
(c) Perpendicular (d) Parallel 

8. The minute hand of a large clock is 3.0 m long. What is its mean angular speed? 
(a) 1.4.x 10-* rad s7! (b) 1.0x 10-3 rad s™ 


(c) 5.2x 1073 rads“? (d) 1.7.x 10-3 rad s™ 
9. What is 30 degrees in radians? 
(a) 2/3 (b) 71/6 (c) 2/2 (d) 7/4 
10. Angular displacement is a 
(a) Vector quantity (b) Scalar quantity 
(c) Neither scalar nor vector quantity (d) None of these 
11. An arc of length equal to the circumference of a circle subtends an angle? . 
(a) m radian (b) 1/2 radian (c) 2m radian (d) 4m radian 
12. Which is the following is not a unit of angular displacement: : 
(a) Degree (b) Meters (c) Revolution (d) Radian 


13. One radian means 
(a) Arc length of unit radius is half 
(c) One degree 
14. When an object moves on a circular path, then: 
(a) _ Its displacement is constant. 
(b) Its displacement changes due to change in distance 
(c) _ Its displacement changes due to change in direction of motion 
(d) Its displacement is always zero 


(b) Arc length of unit radius is unity 
(d) All of these 


rs 
eet 


aya [es Te 
Pao [> [ole fefale[o]alo] s | 


ROTATIONAL AND CIRCULAR MOTION 
ides the centripetal force to planets movin 


: 2 around 
the sun? 
- ree om force a Rravitational hed 
ai and 0=1" then what is the value of S anne 
16) 0.01745 ae aia 
a which acts on an object moving in a circle and is directed towards i a 
Se ve center of the circle 


(a) Bending force (b) Centripetal force  (c) Centrifugal force (a) 


The angular displacement of an object after one complete revolution is: Normal force 


(a) Zero (b) mrad (h2attad aad 
19. velocity of hour-hand of a mechanical watch is: ye 
(a) 2rev/day : (b) 7m rad/6h (c) | rev/12h (d 
20.A particle moves in a circle of radius 25cm at tw Sa ) All 
particle in ms’ is: © revolutions per second. The acceleration of 
@ @w 2 (b) 42° () 8 Gea ad 
21. A 500kg car takes a round turn of radius 50m with a veloci kd 
(a) 1000N (b) 1200N () a7 Sa km/h. The centripetal force is: 
22. The magnitude of centripetal force acting on a body of mas _ () 250N q 
circle of radius r with speed v is: : Ss m executing uniform motion in a 
(a) wrm (b) mv’/r { 
; (c) / 
23. Angular displacement covered by minute hand in 20 <A call (d)  Mvr 
a ee m/2 rad : (b) 1/3 rad (c) 1/6 rad (d) 5 
body moves with constant angul: i ; 2 2n/3 rad 
re a ngular velocity on a circle. Magnitude of angular acceleration: 
(b) Zero (c) Rw? (d) w? 


25. A particle is moving in a ci i 

Se | rele of radius R with 

centripetal force to kee waa Teo 
p the same spee: ye 

(a) Unchanged (b) s speed oheaneaa 


R 
peed vy. If radius is double then its 


Halved 
hs tudes ce ; (c) Doubled 
Reine & ‘Soeedtie and 5 kg moving in concentric orbits of radii ais eal oer i 

ne abd n the ratio between their centripetal acceleration is: Tia ee 
2. The rato of angular speeds of min © mR @ ®e 
yr ®) oe s iby vere hand and hour hand of watch is: : 

é ‘ $ (c) 1:6 d 712 

a ad — a curve at 10KnV/h. If he turns at double the wey the teveey to 
29, 0). Unchanged (b) Quadrupled (c) Halved (4) Doubled 


Stone of mass m is tied 

+ . to t 2 2 

xa released, the stone flies | Mt Totated ima circle with a constant speed v. If 
nan otteration = 

30. The Radially Outward 
‘oS angular speed of a 


(b) Tangentially outward 


F (d) Radially inward 
fly wheel making 120 revolutions/minute in radian per second is: 


Laas 
ILA ' T rad/sec (b) 
a 2m rad/sec ? 
= evolves (c) 4 rad/sec d) 4m” rad/: 
1) Zero FOUNG & circular path with uniform speed. The ninwties of the paviice is: 


© Along (b) Alo 
i the 
the circumference of the circle  (d) Along the bs se 


ea aa em 
OS ne 
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ROTATIONAL AND CIRCULAR MOTION 


: ibi i ual times, its velocity y, : 
(a) Chaige er eevee. (b) Changes in coins 
(c) Changes both in magnitude and direction . (d)_ Remains constant 
33. The force required to move a body of mass 1kg with velocity 10m/s along circular path of radins 
OMe) 100N (b) IN (©) 1000N Zero 
34. A body moves from one end of diameter to other end. If radius of circle is lm then its angular 
displacement will be: : 
(a) =rad (b) <rad (c) mrad (d) 2m rad 
35. Ifa grid <a pivoted at point O is rotating around its own axis as shown in the figure below, then 
which point is moving faster 


UNIT 03 
32: Ifa particle 


0 A B Cc 
(a) A (b) B (c) C (d) All have same speed 


36. If a tyre of radius 0.5m is rolling without slipping then its horizontal covered in 3 revolution is 
about: 


(a) 5.4m (b) 9.4m (c) 14.4m (d) 20m 
f daily rotation of earth is: 
re a a SH = (b) 7/6 rad/h (c) 2/2 rad/h (d) m/12 rad/h 
38. A body moving along a circular path completes a round trip. The angular displacement is: 
(a) 20 (b) 2r (c) Zero (d) 2a 


39, A stone tied to the end of 20cm long string is whirled in a horizontal circle. If the centripetal 
acceleration is 9.8m/sec’, its angular speed in rad/s is: 

(a) 14 “cb eeeety (c) 20 __@ 7 

40. If mass, speed and radius of circular path are doubled then required centripetal force will 

become: 


(c) Eight times (d) Sixteen times 


Double (b) Four times Eigt : ; 
41. A Oe is moving in circular path of radius 1/7 m with time period 2s, then its rate of change 
ne wit re (b) 2a ns" (c) 1/2 avs" (d) 7/4 vs 


i eed and 
42. A particle of mass m is moving in a circular path of radius r then the graph between sp 


required centripetal force is: 


(a)F + 4 ; (a) 
V 
v Vv Vv 


43. If angular frequency is doubled, centripetal force is fins 2 
@) Twice (b) Four times he pe el = 
i linear ve w 
44. The ‘tae will become equal to ee mal 
o Unity (d) Very very large 


(d)_ Remain same 


42. | 
pb 


ROTATIONAL AND CIRCULAR MOTION 


ney of a particle performing circular motion changes f : 
45. The ie angular acceleration is Bes lrom 60 rpm to 180 rpm in 20s, 
ma 0.1n/rads” WE Sl I (4) 407m rad/s? 
waar is ee track of radius 20m at a constant speed of 20m/sec. Find the 
tal ace’ E 2 P 
“uy 20 ms? (b) 40 m/s (c) 30 ms? (d) 10m 
motion ofa particle while attached to a string centripetal acceleration is provided by: 
41. (a) Tension in string (b) Gravitational force _ 
Normal force (d) None of these 
mine the angular displacement in radians of 6.5 revolutions: 
a. (a) 40.8 radians (b) 4 radians (c) 3 radians (d) 36 radians 
Py Find angular acceleration when Aw is 250 rpm and At is 5.00 s: 


(a) 5.24 rad/sec” (b) 6 rad/sec” (c) 10 rad/sec? Ce sear ili 
the linear velocity of a point rotating at an angular velocity of 12 m radians per second 
at a distance of 8 centimeters from the center of the rotating object: 
(a) 31.6 cm/s (b) 301.6 cm/s (c) 30.6 cm/s (4) 3016 cms 


[ Sr. | 45. | 46. | 47. [ 48, [ 49. | 50. | 
[Ans] bj ata fatal db | 


L Angular speed of minutes hand of mechanical watch is: 
(a) = radm™ (b) = radm=! (c) x radm=! (d) m= radm=! 
2. Two bodies of equal masses are moving on two circular paths of radii in ratio 1:2, with same 
___ angular velocity. The ratio of centripetal forces acting on these bodies is: 
‘er (a) 4:1 (b) 2:1 (c) 1:4 (d). 1:2 
3. Two cars of masses of m, and m; are moving along the circular path of radius r; and rp. They 
take one round in the same time. The ratio of angular velocity of two cars will be: 
(a) m:m, (b)  myry:morz (c) 1:1 (d) ory 
4. If two bodies having moment of inertia 10kgm* and 20kgm’. If they are subjected to same 
Amount of torque then the ratio between their angular acceleration will be: 
ate (a) 1:2 (b) 2:1 (c) 1:4 (d) 4:1 
Particle is acted upon by a force of constant magnitude which is always perpendicular to the 
Yelocity of the particle. The motion takes place in a plane. It follows that: 


(a) Its velocity is constant (b) It moves ina circular path 
i Its K.E is constant (d) Both B and C 
= ogee ae force required to keep the body in circular path is F). What would be centripetal 
6) a becomes two times keeping same angular velocity: 
; 1 (b) F\/4 (c) 4F, (d) Fy/2 
a A particle moving in a circular path may have: 
F ial acceleration 


i : (b) Angular acceleration 

acceleration (4) Allof these 
ele of mass m is moving in a circular path of radius r with time period T then the 
aig ie centripetal force will be: 


2 2 2 4n?>mT 
er ial (b) 4n"mT © mT @) 
paw: [a fale [blalalata| 
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UNIT 03 ROTATIONAL AND CIRCULAR MOTION 


9. A fan is switched off and its completes 20 revolutions before coming to rest, with uniform 
acceleration -10rev/s* then its initial angular velocity is: Neular 
(a) 107 rad/s (b) 207 rad/s (c) 307 rad/s (d) 407 rad/s 
10. The figure shows the force distance graph of a body moving along a straight line. The wor, ie 
will be: e 


(a) 100) “(b)  -1003 (c) 200) (d) 50) 


11. If the body is moving in a circle of radius r with constant speed v, its angular velocity: 
(a) vir (b) rv (c) ve (d) wr 
12. When body moves with a constant speed along a circle: 
(a) Its velocity remains constant (b) No work is done on it 
(c) No force acts on the body (d) No acceleration is produced in the body 
13. A particle is moving in a horizontal circle with constant speed. It has constant: 
(a) KE (b) Displacement (c) Acceleration (d) Velocity 
14. A particle moves with constant angular velocity in a circle. During the motion its: 
(a) Momentum is conserved (b) Energy is conserved 
(c) Both momentum and energy are conserved (d) None of the above is conserved 
15. Direction of angular acceleration is always along the direction of: 
(a) Velocity (b) Displacement (c) Force (d) Torque 
16. A car moving on a horizontal road may be thrown out of the road in taking a turn: 
(a) Due to the reaction of the ground (b) Due to rolling friction force between tyre and 


roa 
(c) By the gravitational force - (d) Due to lack of sufficient centripetal force 
17. A body is moving in a circular path with a constant speed. It has: 
(a) Acconstant momentum (b) A cconstant velocity 
(c) Acconstant acceleration (d) An acceleration of constant magnitude 
18. Certain neutron stars are believed to be rotating at about Irev/sec. If such a start has radius of 
20km, the acceleration of an object on the equator of the start will be: 
(a) 120x10°mvsec? — (b)_--8x10°m/sec”™ (c) 20x10*m/sec” 
19. In uniform circular motion, the velocity vector and acceleration vector are: 
(a) Not related to each other (b) Same direction 
(c) Opposite direction (d) Perpendicular to each other 
20. Ifa particle covers half the circle of radius R with constant speed then: 
(a) Change in K.E is zero (b) Change in K.E is mv 


(4) 4x10'm/sec’ 


(c) Change in K.E is 2 mv (d) Momentum change ismvr The 
21. A body of mass Skg is moving in a circle of radius 1m with angular velocity of 2 radian! s¢¢- 
centripetal force is: me 
(a) 40N (b) 20N (c) 30N @ | 


22. The angular speed of seconds needle in a mechanical watch is: 


(a) arads"! (b) areds"! (c) mrads“ 


ams | bf al a[bf[ajfb | dd | mi 
9336-7098 
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ROTATIONAL AND CIRCULAR MOTION 


of mass m is executing uniform circular motion 
¢ of its linear momentum. The radial force acti 


S fe a path of radi 

on the particle is: 

“ Pmr (b)  rnvp _ (©) mpi ‘ "a 2 
tic moves with constant angular velocity in circular Path of certa on 


us r. If p is the 


rtain centripetal force F. If the angular velocity i in radius and is acted 
wren cce wl 7 elocity is doubled, keeping radius same, the 
@) F2 ee () 4F re 
gf unit of angular displacement is: 
18. a) Degree (b) Revolution (c) Radian Fit” Weta, 


ita rotating body is moving anti-clockwise, the direction of angular velocity is: 
Rea) T ‘owards the centre (b) Along the linear velocity 
(c) Away from the center 
“@ Perpendicular to both radius and linear velocity 
77. One rpm is equal to..... rad/sec: 
@) 2 * i dows (c) 2.5 (d) 0.105 
ms When » body moves in a circ angle between its linear velocity and angular Velocity is 


(a) 180 (b) 0 (c) 90 (d) 45 
29. The centripetal force is zero when centrifugal force is 
(a) Minimum (b) Zero Maxi : 
re ) Be iafipet t'teveiutions per minute i © 8 (d) Infinity 
(@) mrad/s (b) 2mrad/s 
51 Filion fal el oan i. os (c) 4nrad/s (4) 360° degree s-! 
a) 300 (b) 500 (c) 400 (d)_ None of thes 
al al Said speed of the minute hand of clock to that of its hour hand is: anh " 
a : (b) 24:1 5 : . 
ren of angular velocity are: teh oP i! 31 
ea). [OT —*) (b) [LT-2 
‘M4. What is the measure in radians te Lee A= sink Ur] or) 
BA @ 1173 (b) 7/4 ©) Tn/6 (d) 11n/6 
— aed rotates clockwise with constant angular velocity 50 rad/s its angular 
(a) Zero (b i 
36. The ) Negative (c) Uniform but not zero (d)  Positiv 
 rigag of the wheels of a bicycle is 87 radian/sec there period of rotation ni 
37. Tha llits of ac (b) 4 sec (©) 1/4 sec d) 2 
of angular velocity are similar to: Re i 
: _ Angular displacement (b) Pa : 
Angular Angular acceleration 
3 Centrifugal acetone (4) None of these 
.. © 0m a car moving around in a circle of radius 5 m with 10 mvs velocity: 
3. A car is fe hg 10 mvs’ (c) 6 ms" (d) I mvs? 
=z moving lates ular track of diameter 100m at a constant speed of 40mvsec. Find the 
; & 42 ng? ; : 
. body is moving in (b) 52 mvs’ (c) 32 mvs? (d) 30s" 


8) The =u ae Circle of constant speed. Which statement is true? 


”) Resultant force no OMA the centre ofthe circle 


26.| 27] 28.[ 29.] 30.] 31.[ 32.) 33,] 34.| 35.] 36.] 37.[ 38 39] 40, 
Ld[afetefelfefalafalalel[elafels] 
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UNIT 03 : ROTATIONAL AND CIRCULAR MOTION 


41. The maximum velocity of SHM is ve the period of oscillation is " 
(a) 21x,/Vo (b) 2nv,/Xp (c)  2mVXo (4) 2n/v,x, 
42. If angular velocity increases the __ also increases ‘ 
(a) Time period (b) Frequency (c) Velocity (d) Acceleration 
42. Which of the following as a spin motion: 
(a) The motion of the planets round the sun 
(b) The moment of electron around the nucleus 
(c) The motion of the moon round the Earth 
(d) The daily rotation of Earth causing day and night 
When brakes of a car are applied, angular velocity of a flywheel reduces from 900 cycles/min 
720 cycle/min in 6 sec. Angular retardation is to 
(a) mrads~* (b) On rad/s* (c) 8n rad/s? 
44. The rate of change of angular velocity is called: 
(a) Angular displacement (b) Angular acceleration 
(c) Angular velocity (d) Acceleration 
45. A body performing circular motion with a constant speed has a constant: 
(a) Momentum (b) Angular velocity 
(c) Acceleration (d) Radius vector 
46. One radian is equal to: 
(a) 57.3 degrees (b) 47.3 degrees (c) 67.5 degrees (d) 59.5 degrees 
47. An object moving in a circle is tied to a string. What happens when the string is cut? 
(a) It continues moving in a circle (b) It flies off along a tangent 
(c) It falls straight down (d) None of these 
48. The angle subtended at the center of a circle by an arc equal to the radius of the circle is: 


43. 
(d) None of these 


(a) One degree (b) One rotation (c) One radian (d) None of these 
49. The relation between linear and angular velocity is: 
(a) D=?xXG (b) ¢=@xF (c) G@=o0x? (d) F=0xXG 


An electric fan rotating at 3 rev s-1 is switched off. It comes to rest in 18.0 s, Assuming 
deceleration to be uniform. How many revolutions did it turn before coming to rest? 
(b) 27 rev 


(a) 30 rev (c) 40 rev (d) 10 rev 
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jon of uniform circular motion on a 


I 
Ne} 


1, SHMis project 

(a) X-axis (b) Y-axis 

re) Reference circle (d) Any diameter of reference circle 
" The displacement of a particle in simple harmonic motion in one time period is: 

(a) A (b) 2A (c) 4A (d) Zero 


of mass m is hanging vertica i ; 
5 : eo geimete - a, neath: an ideal spring of force constant k. if the mass is 
(a) Maximum at extreme position 
(b) Maximum at mean position 
~ (¢)_ Minimum at mean position 
a ‘(Same at all position 
& aga of displacement is numerically equal to that of acceleration, then the time 
(a) 1 second (b) msecond (0) 2wsecond (d) 
. Asimple pendulum, executing SHM is falli ae 
(a) It does not oscillate eh Bins Secty slong’ with the support. Theg 
(c) Neither (a) nor (b) 
G3 (d) Its periodic time increases. 
‘aie a of an oscillator is numerically equal to its force constant, then the frequency is: 
+ ing (a) 2 -* (b) 2n 1 - : 
- = ies (d) — 
2n 


7. The P.E ene n 
rey of a si monic osci ; 
Sanne simple harmonic oscillator when the particle is half way to its end pint is: 


(@) =E 1 1 
% 3 (b) -E (c) <£ 1 
8. What fract 8 ri (d) =E 
io 2 
ocd oh adlaae ae potential when the displacement is one-half of the amplitude? 
. 4 (b) = (c) 3 (d) 3.5 
4 


* Aondalum clock that : ; 

7 . Ss rcctan ran » 2p) eebedala pebble danse: It will run: 

| a times faster (c) V6times faster (4) V6 times slower 
eriod is: velocity maximum displacement for SHM are numerically equal when time 


() (c) 2m (d) One 


SSS Se OY a a a a 
St Se 
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UNIT 04. OSCILLATIONS & WAVES 


— ars le with uniform speed. Its motion is: ; 
11. A Partirle G -aeoving te ah i (b) Periodic but not simple harmonic 
(a) (d) None of the above 


Periodic 
12. the aliaey of a particle performing simple harmonic motion, when it passes through its mean 
ition is: mi 
as) ; Infinity (b) Zero (c) Minimum (d) Maximum 


13. A particle of mass m oscillates with S.H.M between points x, and x; the equilibrium Position 
being O. Its P.E is plotted. It will be given below in the graph: 


(c) | | | 
(a) (b) Xi 7 X2 m Ab. 
xX) Oo X2 x) Oo X2 


14. In simple harmonic motion, the ratio of acceleration of the Particle to its displacement at any 
time is a measure of: 


(a) Spring constant  (b) frequency — (c) pci (d) Restoring force 
15. The P.E of a particle executing S.H.M is 25 J, at the displacement half of amplitude The total 
energy of the particle will be: 
(a) 18J (b) 10) (c) 100) (d) 2.5) 


16. A particle moves such that its acceleration a is given by a =-bx where x is the displacement from 
equilibrium position and b is a constant. The period of oscillation is: 
2n vb 


(a) 2nvb (b) 5 (c) = (d) 2/n/b 
17. A simple pendulum executing S.H.M is falling freely along with the support. Then 
(a) Its periodic time decrease (b) Its periodic time increase 


(c) It does not oscillate at all (d) None 
18. The length of second pendulum on the surface of earth is about: 
(a) 99.8m (b) 99cm (c) 100m (d) None of these 
19. A spring having a spring constant k is loaded with a mass m. The spring is cut into two equal 
Parts and one this is loaded again with the same mass. The new spring constant is: 


(a) K/2 (b) k (c) 2k (4) K? 
20. The relation between frequency ‘n’ wavelength ‘2’ and velocity of propagation ‘v’ of wave is: 
(a) n=vA (b) n= AW (c) n=vw/A (d) n=I/v 


21. If velocity of sound in gas is 360 m/s and the distance between compression and nearest 
rarefaction is 1m, then the frequency of sound is: 
(a) 90Hz (b) 180 Hz {c) 360 Hz 
22. Speed of sound at constant temperature depends on: length of 
len 
(a) Pressure of gas —_(b) Density of gas (c) aac 8 (d) dae 
23. It is possible to distinguish between the transverse and longitudinal wave by studying the 
Property of: 


(4) 720 Hz 


(a) Interference (b) Diffraction (c) Reflection 5 palma 
24. Mechanical waves on the surface of liquid are: 

(a) Transverse (b) Longitudinal aes 

(c) Torsional (d) Both transverse and longitudinal 


Dy 


oe 


8894 


Tat G 


Bobd lc lcs |b | cd tc.1-c 1 -ba]_b. 
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amplitude of two waves is 2:1, then the 
rfere with each other is: 


cm (b) 200 Hz 
Hz (c) 300 Hz 
(@) 64 — : (4) 400 Hz 
: pata sting tied to two rigid supports is 40 cm. Maximum wavelength of a stationary Wave 
eee b) Bem (c) 40cm @) 1206 
By lithe temperature increased, hen what happens to the frequency of the souce waves produced in 
rags Increases (b) Decreases (c) Unchanged (d) Not defini 
38. Which of the following Ta — not change when wave change its medium: finite 
a) Speed » ste (b) etait (c) Wavelength (d) All of these 
31. The graph between placement of medium Particles for a transverse wave is shown in the 


figure below, then the frequency of wave will be: 


@ SHe (b) 50 Hz 
. x (c) 20Hz 
2S of sound in vaccum is: (d) 200 Hz 
(2) 332 m/s (b) 340 m/s 
ieee c) 35 
Drea tren Speed of sound in air and saenase Slee be (d) Zero 


| ‘ » Vv v 
ere, * os 
aes (b) (c) (d) 
F : 
T 
een two waves at any point is 2/4 then which of the following interference 
(b) Destructive 


(d) Neither i i 
ime ve: Constructive nor destruct 
Fmonic is increased by 100% then Percentage Sanloat smiatieain 


(b) 200% 

mest F* Produced in a t¢ (c) 300% (d) 400% 
20m the frequency nr ent IME I the string vibrates nS epmens 
me ert™™ Pine of 4 Hz (©) SHz 

; ss (d) 10Hz 
) uh Secies wil not be echo fundamental note is 50 Hz. The note of which of the 


, b) 100, 
#7 426.137. 3a z (c) 
See 


150 Hz 
| 32.) 33.] 34] 
 #erep 


(d) None of these 
| 35: 36.] 37] 
fe [ojo] 


ae) a 
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OSCILLATIONS & WAVES 
velocity of an observer moving towards a Stationary source so that ApParent 


38. What should:be the 
frequency is double the actual a ii 
) b) v2 
(a) Vv ( Ee 
39, The graph between frequency and time is s 
statement is correct t 
f 


(a) Source is moving away from observer 

(b) Observer is moving away from source 

(c) Source and observer are moving towards each other 
(d) Source and observer are moving away from each other 


(c) 2 (d) v/4 
hown in the figure below then which of the following 


fapparent 


Feat 


40. Beats can be used to find: t—» 
(a) Speed (b) Frequency (c) Amplitude (d) Wavelength 
41. The shortest distance between two points on the wave that have a phase difference of © is Sem, 
What is its wavelength 
(a) 10cm (b) 20cm (c) 30cm (d) 40cm 


42. An air pipe opens at both ends. A stationary wave is produced in second harmonic mode. What is 
the phase difference between the motion of the particles at the end of the pipe and at the centre of 


the pipe. 


(a) 0° (b) 90° (c) 180° (d) 270° 
43. A Start moving away from earth shows 

(a) Green shift (b) Red shift (c) Blue shift (d) None of these 
44. The speed of sound in a metal is approximately: 

(a) 1500 m/s (b) 5000 m/s (c) 330 nVs (d) 50 nvs 


45. A container is filled with oxygen and helium at the same temperature. The molar mass of oxygen 
is 32 g/mol and that of helium is 4 g/mol. What is the ratio: average speed of sound in Oxygen toa 
speed in helium ? 

(a) 1:8 (b) VB:1 (cprs tts8 (d) 8:1 

46. Two pulses move in opposite direction on a string and are identical in shape except that one has 
Positive displacements of the elements of the string and the other has negative displacements. At 
the moment the two pulses completely overlap on the string, what happens? 

(a) The energy associated with the pulses has disappeared 
(b) The string does not move afterwards 
(c) The string forms a straight line for moment 
(d) Pulses vanished and will not appear again 
47. In wave motion the least distance between two points which are out of phase is 


(a) A (b) 3a (c) 4A (d)  A/2 
48. The distance between two consecutive crests of a travelling wave is 10 cm. if the speed of the wave 
50 cm/s, then its frequency will be: 
(a) 40Hz (b) 1/5 Hz (c) 5Hz (d) 500 Hz 


49. Two tuning forks produces N beats. If one of these tuning forks has the frequency f, then the 
frequency of the other would be 
(a) N-f (b) N/f (c) N+f (d) Botha and 
50. A sound wave travels from a region of hot air into a region of cold air. How does frequency 
wavelength of sound change? 
(a) Frequency decrease wavelength decrease 
(b) Frequency increase wavelength decrease 
(c) Frequency does not change wavelength decrease 
d) _Frequenc: not change wavelength does not change 


46. | 
Lam [a [cs [bTc le tpbfotatelTe{el|elel 
= $$$ ano 
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(d) 

of a string on a musical instrument can be changed eith : 
3, The eying the diameter or by changing the length a 
Varying the tension or by changing the thickness 


Microwaves 


. Varying the tension or by changing the length 
4d) Allof these 
he of sound in air is approximately: 
: ae 1500 m/s (b) 5000 nvs (c) 330 m/s (d) 50 mw 
Ww of a sound wave in air is 10cm, what is the frequency of the sound tint 
be (ay 33 Hz (b) 330 Hz (c) 3300 Hz (d) 33000 Hz 


5 Thee tionary waves can be set up on the string only with the frequencies of harmonic seri 
daft eries 
(a) The tension, length and mass per unit length of the String 
(b) The tension and mass per unit length of the string only 
(c) The length and mass per unit length of the string only 
(@) The tension and length of the string only 
6, The maximum value of displacement from the mean position is called 


(a) Height {b) Amplitude 
Fe direction of the restoring force always ee siete) 4) »-Distonce 
~ (a) Right hand (b) Up ward 


_ (c)_ Rest or mean position 
a : (d) Extreme positi 
& A stationary wave is formed in a Pipe which is open at one pas length 


what is the maximum possible wavelength of the wave? f Pipe is Sem, then 


pipe is with a gas and one SS osarhaes uicase 
filled pen at one end. If the length ft ipe i 
Then frequencies of the first a poh mae epee 
(b) 250 Hz and 750 Hz , 
ie; (d) 125 Hz and 375 Hz 
(b)  1/second? 
| (c) Second 
. Ae (d) Hertz 
the Wie Gans between a crest and the next consecutive trough is 15 cm. W 
re he 10cm (b) 5 i iy 
a Jem 5 
"a Stationa TY Wave, the distance be Ph dag oy 
: a cm 
) 4 ae een eS Eg is equal to: 
he Proves that light waves are transverse Sie 
Ne ‘tee 0 — eh Interference (d) None of these 
ees : em. four loops are formed. What is the 
b 
oS cm (c) 25cm (d) 1.25 cm 
the rest position due to % 
(b) Inertia (c) Gravitational (d) Elastic potential 
potential energy energy 
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UNIT 04 OSCILLATIONS & WAVES 
— When a standing wave is set up on a string fixed at both ends, which of the following Statement 
is true? s 


(a) Sum of the number of antinodes and the number of nodes ts always even 
(b) Wavelength = length of string / number of nodes 
(c) The shape of the string at any instant shows a symmetry about the midpoint of the String 
(d) Frequency = number of nodes x fundamental frequency 
17. Stars are moving away from earth shows: 
(a) Increase in wavelength (b) Decrease in wavelength 
(c) Increase in frequency (d) Increase in intensity 
18. A source of sound is travelling towards a stationary observer. The frequency of sound heard 
observer is of three times the original frequency. The velocity of sound is v m/sec. The speed za 
source will be: 


(a) 2/3v (b) v (c) 3/2v (d)  3v 
19. A string of 7 m length has a mass of 0.035 kg. if tension in the string is 60.5 N, then speed ats 
wave on the string is: 
(a) 77 ms (b) 102 nvs (c) 110 nvs (d) 165 m/s 
20. Speed of transverse waves in stretched string is given as v = JF/m, then the dimensions of ‘m’ 
are: 
(a) ML" (b) MLT® (c) ML" (4) ML” 
21. At what temperature the speed of sound will be double as that is at 10°C. 
(a) 1132°C (b) 40°C (c) 1132K (d) 1032K 
22. At constant pressure, if the density of air is reduced to one-fourth, the speed of sound will 
become: 
; _ (a) Double (b) Half (c) Four times (d) One fourth 
23. Speed of sound in any medium is independent of: 
(a) Compressibility of medium »(b) © Inertia of the medium 
(c) Frequency of the source (d) None of these 


24. Velocity of sound in air is: 
(a) Faster in dry air than in moist air (b) Directly proportional to pressure 
(c) Directly proportional to temperature (d) Independent of pressure of air 

25. If fundamental frequency of closed pipe is 50 Hz then frequency of 2™ overtone is: 


(a) 100 Hz (b) 50Hz (c) 250 Hz (d) 150 Hz 
26. If you set up the seventh harmonic on string fixed at both ends, how many nodes and anti-nodes 
are set up in it: 
(a) 8.7 (b) 7,7 (c) 8,9 (d) 98 


27. In stationary waves all particles between two nodes pass through the mean position: 
(a) At different times with different velocities 
(b) At different times with same velocity ; 
(c) At the same time with equal velocity 
(d) _ At the same time with different velocities 
28. Beats are the result of: ' 


(a) Diffraction ad a 
(b) Destructive interference ‘ 
(c) Constructive and destructive interference 

(d) Superposition of two waves of slightly different frequencies 


29. Sound waves of wavelength greater than that of audible sound are called: 
(a) Seismic waves (b) Sonic waves (c) Ultrasonic waves 


waves 
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of sound is vin air. If the density of air is increased to 
locity of sound will be: 


4ti i 
times at constant Pressure. 


, ve 
iene (b)_ v2 (c) 2v ps 
see difference between two points separated by Im in a wave of aces me A 
yh velocity is: Ney 120 Hz is 99°, 
The 79" 80 avs (b) 240 ms (c) 480 mvs ® n 
oe makes 256 vibrations per second in air. When the velocity of sound 20 ns 
pA of the tone emitted is: is 330 mis then 
“ 0.56 m (b) lLlim (c) 0.89 m d) ee 
yA pendulum is taken from equator to the pole. Its period: 29m 
@ Increase (b) Decrease (c) Remains same (d) Decrease then 
bn imple pendulum is increased °, 3 , _ Increase 
34, Ifth mex: p (200% by ani ee time period will be increased by: 
35. The period ofa simple pendulum is doubled when: (d) 400% 
@ Its length is doubled (b) The mass of bob is doubled 
(d) The mass of the bob and length of pendulum is doubled 


© Its length is made four times 
36. When e displacement is Bak the amplitude, the ratio of P.E to the total canting 
(a) ? (b) | (c) % : 
: of a simple pendulum, time versus length is depicted by: (d) 1/8 


T T 
= © A a" 
4 
é 


: tion of a particle in S.H.M is: 

xi he a Position dee St 

cerragn ( M - al < 7 

rence between its displacement and es ee nat reskin 
(b) Tw (c) 2 

Starts S.H.M from the mean position. = @) 3” 
a ¢ Its amplitude is A and ti ‘ F 
ee is half of the maximum speed, its displacement y is: and time period T. At the time 


(b) A/V2 (c) AV3/2 
Ka | ete ; } 2 (d) 2AV3 
ne oe executing SHM is 1ms~' and maximum acceleration is 
&3 (b) 0.25s (<) 0.16s (d) +s 


fo ; 187 

een etoneet tron or the speed v and the acceleration a of a particle 
7 'S 2er0, whatever maybe the value of v. 

vy” |S 2880, @ is zero. 

is maximum, a is zero. 

p's Tee nums @ is maximum. 

5 Tee constants in the ratio 4 : 9. Their time periods are in the ratio of: 
(b) 2:3 (c) 1:3 (d) 3:1 


Pel else se P ora Pol ler 
paeiewjee| Bbc fa | cs [cle a] 
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UNIT 04 OSCILLATIONS & WAVES avon P 


44. If the period of oscillation of mass M suspended from a spring is one second, then the Period 
mass 4M will be . 


(a) 2s (b) 1/2s (c) 4s (d) W/45 
45. Time period of oscillation of a spring is 12 s on Earth. What shall be the time period if it jg tak 
to Moon? a“ 
12 
(a) 12s (b) 35 
(c) 12x6s (d) 16x Vi2 
46. For a simple pendulum, the graph between | and Tis 
(a) Hyperbola (b) Curved line (c) Straight line (d)  Parabola 
47. What is represented by ; mx2w?, where the letters have usual meanings? 
(a) MaximumK.E. = (b)_ Maximum P.E (c) Total energy (d) All of these 
48. What is effect on the time period of a simple pendulum if the length is quadrupled? 


(a) Halved (b) Doubled No effect 
In simple harmonic motion, 
(a) The velocity and displacement of the vibrating particle are in the same phase. 
(b) The velocity and acceleration of the vibrating particle are in the same phase. 
(c) The velocity of the vibrating particle is ahead in phase of the displacement by an angle of 7. 
(d) The acceleration of the vibrating particle is ahead of displacement by a phase of 1. 
. The amplitude and the time period in S.H.M is 0.5 cm and 0.4 s respectively. If the initial phase 
7/2 radian, then equation of S.H.M will be: 
(a) y=0.5 sin Sat (b) y=0.5 sin 4nt 


(c) (d) 


It would be zero 
49. 


(c) y=O0.5sin2.Smt (d) y=0.5 cos Smt 


1. Given: equation of SHM is x = 10sin(20t + 0.5). The initial phase is: 
(a) 0.5 radian (b) 20 radian (c) 10 radian (d) None of these 
2. A particle executes SHM. The graph of its velocity as a function of displacement is: 
(a) a straight line (b) acircle (c) anellipse (d) a hyperbola 
3. A spring-mass system oscillates with a frequency f. If it is taken in an elevator slowly 
accelerating upward, the frequency will : 


Increase (b) Decrease Seapets 


(c) Remain same 


(a) ail 
4. A simple harmonic oscillator has a period of 0.01 s and an amplitude of 0.2 m. the magnitude ° 
the velocity in ms~* at the centre of oscillation is: 
(a) 100 —(b) 1007 (c) 207 (d) 407 
5. The acceleration of a particle in simple harmonic motion is: 
(a) Always zero (b) Always constant he 
(c) Maximum at the extreme position (d) Maximum at the equilibrium position 
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utes simple harmonic motion. The potential energy (P.E), the kinetic ... 
energy (T.E.) are measured as a function of displacement x metic energy (K.E.) 


avan Publ she) 
MOLI S ING 


‘g 
gad coral is true? * Which of the following 
geen is maximum when x = 0 
KE is maximum when x = 0 


ig Tie zero when x = 0 
KEis maximum when x = maximum 


ovimum acceleration in a SHM is @ and the maximum velocity js B. The amplitud 
maxi ’ . itude is: 


1. WI 22 : 
4 e a (b) BR (c) af a & 
t a i a 
; on executes an undamped SHM of time period T. Then the time period r 
; Ae - with the potential 
@tT ‘ (b) 2T (c) Ti (d) T/4 
y, Asystem exhibiting S.H.M must possess: 
a) | nertia only ‘ep. (b) Restoring fore inerti 
(c) Restoring force, inertia and external force (d) Restoring fired aap ete 


r y at mean position of a particle executing S.H.M is v, 
oeek equal to half of the amplitude: 
ae v3 
(b) 7 v (c) 2v (d) phd 
executes harmonic motion with an angular velocity and i silent 
F ws respectively. The amplitude of oscillation is: "an de 
(a) 0.1m (b) Im (c) 0.2m (d) 2m 


lenergy of the body executing S.H.M i F 
oi y ing S.H.M is E. Then the K.E when the displacement is half of 


they velocity of the particle at a 


EQ (b) 3E/4 
i (c) E/4 (d) V3/4E 
Restoring force  (b) Potential energy (c) Kinetic energy (d) Time period 


bob of simple pendulum i its tj 
a imple pendulum is replaced by a wooden bob, then its time period will: 
Increase (b) Decrease i 


(c) Remain the same (d) a increase 
of frequencies of two pendulum are 2:3, then their length are in ratio: 
(b) /3/2 (c) 4/9 (d) 9/4 


eteriiv:. t 


K.E al 
(b) wa (©) f Nf. ; 
t t 
t 


sit Of oxygen is 16 times to tha w i ir 
ease? t of hyd i 
mg vel ydrogen, wnat wili be the ratio of thei 


— (b) 4:1 (c) 16:1 (@) 1:16 
aves that can we through solid is: 
ow gitudinal (c) Bothaandb (d) None of these 
; ifference between two successive crest in a wave: 
(b) 2n (c) 2 (d) 4m 


S{7. Te To. [roy infin [asy aa las. [v6 [ar aw [9] 
elotelotofafefatefals[slole 


Taw 
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UNIT 04 OSCILLATIONS & WAVES 


20. The intensity ratio of two of two waves is 4:1, then the ratio of maximum and Minimum ; 
when waves interfere with each other is: m Mensit, 
(a) 1:16 (b) 1:9 (c) 9:1 (d) , 
21. Which of the property makes difference between progressive and stationa 
(a) Amplitude (b) Frequency 
(c) Propagation of energy (d) Phase of the wave 
22. If number of vibrations of a string are to be increased by factor of two, 
must be made: 
(a) Half (b) 16 times (c) Two times (d) 
23. A pipe 30 cm long is open at both ends. Which harmonic mode of the pi 
by a 1.1 KHz source? (v = 330 mvs). 
(a) First (b) Second 
24. The Doppler’s effect is applicable for: 
(a) Light waves (b) Sound waves (c) Radio waves 


25. When sound wave enter from a rare medium to denser medium then 
statement is not true: 


1:4 
ry Waves: 


then tension j 
Sion j : , 
" the strip 
) Four times 
pe is resonantly excited 


(c) Third (4) Fourth 


(d) All of these 
which of the following 


(a) Speed increases (b) Wavelength increases 
: (c) Frequency increases (d) All of these 
26. With increase in humidity in air the speed of sound in air is: 


(a) Increase (b) Decrease (c) Remains same (d) 
; B 
27. Which of the following graph is correct for speed of sound in air verses ae. it 


(b) . ) 
(a) (c) (d) v 
rc v 
hc A c 
0 Cc 0 


28. If the distance between two consecutive nodes is one fourth of length ‘£’ of the string then the 
wavelength of the wave will be: 
(a) @ (b) €/2 (c) 2€ (d) 8€ 
29. A aaree” string of length ‘f’, fixed at both ends can sustain stationary waves of wavelength A, 
given by: 
(a) A=n’/n€ (b) A= €7/2n (c) A=2€/n (d) A=2€n 
30. A source of sound emits wave with frequency f Hz and speed v m/sec. Two observers moves away 
from this source in opposite direction with a speed of 0.2 v relative to the source. The ratio of 
frequencies heard by the two observers will be: 
(a) 3:2 (b) 23 (c) 1:1 (d) 4:10 
31. An observer is moving away from source of sound of frequency 200 Hz. His speed is 33 nvs speed 
of sound is 330 mi/s, observed frequency is: 
(a) 90 Hz (b) 180 Hz 92 Hz (d)_ 184 Hz 
32. Which of the following is not an assumption of the kinetic model of an ideal gas? unit 5 


(a) The size of the molecules is much smaller than the separation between molecules. 

(b) Molecules suffer negligible momentum change during wall collisions 

(c) Molecules do not exert force on each other except during a collision a 

(4) be molecules are in random motion and may change their direction of motion # 
collision ; 


er every 


[ Se. | 20,] 21] 22.[ 23.[ 24] 25,] 26] 27,] 28] 29. | 30. | 31. | 32- | 
bam: [ele lalolafel{a/o}o{ce[e]>| I ai 
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angie between two points is 3 7. The distance between these points is 15 cm. What is 
P Jength of the wave? F 

e! (b) 45cm (c) Sem (d) 10cm 
asses through a medium, each particle of the medium performs 100 complete vibrations 
34, Awave Pp What is the frequency of the wave 
(b) 20Hz 


(c) 4Hz ‘d) 40 Hz 


ial system, which of the following does not depend on the initial displacement of the 
35. In 
spring? Maximum kinetic energy of the mass ~ (b) Average speed of the mass 
@ rial energy of the mass (d) Angular frequency of the oscillation 
Pe sength of a wave is 20 cm and its time period is T. What is the distance travelled by a 
= Deetthe wave in 1.25T? 
(a) 30cm (b) 25cm (c) 15cm (d) 40cm 


iren emits a sound of frequency 1800 Hz The speed of sound in air is 330 mis. 
31. Serrarcaace moved towards a stationary observer at a constant speed of 50 m/s. What is the 
frequency heard by the observer? 
(a) (1800 x 290)/330 
(b) (1800 x 330)/280 
(c) (1800 x 330)/370 


1800 x 330)/380 
ca en wave on a string has an amplitude A. A tiny spot on the string is colored red. As one 


ie of the wave passes by, what is the total distance traveled by the red spot? 


(a) A (b) 2A (c) A/2 (d) 4A lh 
9. Superposition of two waves having slightly different frequency, same amplitude and travelling in 
the same direction, is called 
x (a) Interference (b) Diffraction 
> (c) Beats (d) Stationary waves : 
40. In a stationary wave, if the string is made to vibrate in n loops, the frequency of stationary waves 
set up on the string will be: 
(a) fn=nxfl (b) fn=n+fl (c) Fn=fl/n (d) nx fn=fl 


41. What is the duration of an cycle known as: 
~— @)_- Period (b) Cycle (c) Instantaneous (d) Sin wave 
aA tuning fork A produces 4 beats with another tuning fork B. If the frequency of tuning fork B is 
320 Hz, then the frequency of tuning fork A is: 
(a) 80Hz | (b) 1280 Hz (c) 

43. What is echo of sound? 

(a) When sound reflects back 
a gal sound gets absorbed 
(©) - When sound penetrates into objects 
" oa All of them : 

“4 a longitudinal wave travelling in a densor medium is incident on a rarer medium, it is .. 
___@)__ Reflected without any change in phase 
Reflected with phase change of 90 degree 
with phase change of 180 degree 
) Reflected with phase change of 270 degree i 
ound wave has a wavelength 4. What is the minimum possible distance between two points 
; 90 deg? 

(b) 34/2 


324 Hz (d) 328 Hz 
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46. A stationary wave is formed in a pipe which is open at both ends. If two com 
formed and the wavelength of the wave is 10 cm, what is the length of the pipe? 
(a) 15cm (b) 10cm (c) Sem (d) 
47. Which of the following statements is truc? 
(a) Power is proportional to voltage only 
(b) Power is proportional to current only 
(c) Power is neither proportional to voltage nor to the current 
(d) Power is proportional to both the voltage and current 
48. A stationary wave is setup on a string which is fixed at both ends. 
400 Hz. If the speed of wave is 480 m/s, then what is the length ren Of the wave i 
(a) 1.2m (b) 0.84m (c) 0.60m (d) 0.42 
49. A succession of events which bring the system back to its initial condition is called: ee 
(a) Oscillation (b) Vibration (c) Cycle (d) Ci 4 
50. A spring having spring constant of 10 N/m’ is stretched to 5 m, what will be the tok a 
(a) 250J (b) 50) (©) 250 ae zal 


Plete loops ar 
e 


20 cm 


: nt ce 


- The wavelength of matter wave is independent of: 

(a) Mass (b) Velocity c) Kinetic ener, d 
2, The speed of sound, vy, is not affected bya Let ae the pressure tthe ahaa 

(a) Speed, v, does not depend on pressure : 

(b) Speed, v, does not depend on density 

(c) Density is proportional to pressure 

(d) None of the above 
3. Speed of the sound, v, in a medium of elastic modulus E and density d, is given by: 

(a) v=E/d : (b) v=Exd (c) V=Exd (d) v=Eld 
When path difference between two waves are integral multiple of wavelength, the resultant effect 
is called: 

(a) Destructive interference 
(b) Constructive interference 


= 


(c) Beats 
(d) Diffraction 
5. In case of harmonic oscillator total energy remains 
(a) Variable (b) Infinity (c) Constant (d) Zero 
6. A park has an outdoor organ. When the air temperature increase, the fundamental frequency of 
one of the organ pipes: 
(a) Is impossible to determine (b) Remain the same 
(c) Decrease (d) Increase f 
fference © 


7, The shortest distance between two points on a travelling wave that have a phase di 
(pi/3) is 5 cm. If the wave has frequency 500 Hz, what is the speed of the wave? 


(a) 300 ns (b) 150 m/s (c) 300 cnv/s (d) 150 ens 


8. Radar system is an application of: 
(a) Doppler’s effect 
(c) Resonance 


(b) Compton's effect 
(d) Wave nature of matter 


OSCILLATIONS & WAVES 


- between two consecutive nodes in a stationary wave is equal to: 
One wavelength (b) 2.5 wavelength 
(d) Half wavelength 
comes across the boundary of two media, a part of it is reflected back. Which 
10. When # I vs about reflected wave: 
Its wavelength changes depending on the nature of the boundary 
. Its frequency changes depending on the nature of the boundary 
) Its amplitude increases depending on the nature of the boundary 
(c) Its phase may changes depending on the nature of the boundary 
eee string have a little sound. However, when attached with a board then sound have a 
1. A intensity. It is because: 
(a) The string vibrates with more energy 
The sound is concentrated over smaller area 
() The speed of sound is greater in board 
(@_ The energy leaves the board at a greater rate ; 
12. The two points of a medium are separated through a distance of 10cm. What is the phase angle 
between these two points if the wavelength of the wave is 0.1m. 
(@) (b) 22 (c) 3n (d) 3n/4 
13. When a standing wave is set up in a pipe which is open from one end, which of the following 
is true? 
(a) Sum of the number of antinodes and the number of nodes is always even 
(b) -Wavelength = length string / number of nodes 
(c) The shape of the string at any instant shows a symmetry about the midpoint of the 
string 
(d) Frequency = number of nodes x fundamental frequency 
14. Frequency of a travelling wave is 2000 Hz. Its speed is 300 m/s. What is its wavelength? 
(a) 20/3m (b) 20x3m (c) 3/20m (d) 2/3m 
15. The speed v of the waves in the string depends upon the tension F of the string and m, the mass 
per unit length of the string. It is given by 
(a) y2= F/m (b) v=F/m (c) vxm=F (d) v=Fxm 
16. At what speed should a source of sound move away from the source so that stationary observer 
finds the apparent frequency equal to half of the original frequency: 


eens) v/2 (b) 2v (c) vw/4 (d) v 
17. The source is moving away from a stationary observer then the pitch of the sound will: 
: (a) Decrease (b) Increase (c) Remains same (d) Cannot be predicted 
Fone shift in frequencies does not depend upon: 
(a) The frequency of the wave produced (b) The velocity of the source 
‘3 (c) The velocity of the observer (d) None of the above 


The agama frequency of a closed organ pipe is 100 Hz The frequency of the second 


m1 sad 100 Hz (b) 200 Hz (©) 300 Hz (4) 500 Hz 
waves having amplitude 2 cm and 3 cm interfere with each other then the ratio between 
and minimum intensities will be: 


+4 _ (a) 3:2 (b) 5:1 (c) 25:1 (d) 1:25 
©f sound at temperature 10°C is about: 
22, got) 332 ms (b) 338 mis (c) 342 mvs Oar 
* Speed of sound in air is 332 m/s at temperature: 


(b) 273k (c) 373k (d) Room temperature 


5 CT 
A) sel 
Pe] 
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UNIT 04 OSCILLATIONS & WAVES 
23. When frequency of sound is 400 Hz. The speed of sound in air is vy, What is Speed of sound j 
if frequency is 800 Hz: in aip 
(a) Vv (b) w/2 (c) 2v tay ay 


24. With which velocity an observer should move relative to a stationa 


ry source so th 
sound of double the frequency of source: at he hears 4 


(a) Velocity of sound towards the source 

(b) Velocity of sound away from the source 

(c) Half the velocity of sound towards the source 
(d) Double the velocity of sound towards the source 


25. If the velocity of sound in air is 350 m/s. Then the fundamental frequency of an open pipe of 
0 


length 50 cm will be: 
(a) 350 Hz (b) 175 Hz (c) 900 Hz (d) 750 Hz 
26. A stretched string of 1m length and mass 5 x10™ kg is having tension of 20N. If it is plucked ; 
cm from one end then it will vibrate with frequency: ms 
(a) 100 Hz (b) 200 Hz (c) 300 Hz (d) 400 Hz 


27. When two sound waves superpose, beats are produced when they have: 
(a) Different amplitudes and phases (b) Different velocities 
(c) Different phases (d) Different frequencies 
28. The superposition takes place between two waves of frequency ‘f and amplitude ‘a’. The total 
intensity is directly proportional to: 


(a) a (b) a () va (d) Wa 
29. Which of the following is not the transverse wave? 
(a) X-rays (b)  y-rays (c) Visible light (d) Sound waves 


30. An observer moves towards a stationary source of sound, with a velocity one-fifth of the velocity 
of sound. What is the percentage increase in the apparent frequency: 


(a) 5% (b) 20% (c) Zero - (d) 0.5% 
31. Velocity of sound is maximum in: 
(a) Air (b) Vaccum (c) Water (d) Steel 


32. To make the frequency double of a spring oscillator, we have to: 
(a) Reduce the mass to one fourth (b) Quadruple the mass 


(c) Double of mass (d) Half of mass ‘ ; 
33. In a second pendulum, mass of bob is 30 gm. If it is replaced by 90 gm mass, Then its time period 
will: 
(a) Is (b) 2s (c) 4s (d) 3s uA 
34. The time period of simple pendulum is 2s. If its length is increased 4 times, then its per! 
becomes: 
(a) 16s (b) 2s (c) 8s (d) 4 sec 
35. The graph between T.E and displacement of a particle executing SHM is: 
(a) Parabola (b)  Hyperbola (c) Straight line (d) Ellipse 
36. The K.E and P.E of a particle executing S.H.M will be equal, when displacement rs 
(a) x/2 (b)  x,v2 (c) xgv2 (d) x.v2/3 The 


20 s. 
37. A small body of mass 0.10 kg is executing S.H.M of amplitude 1.0 m and period 0.20 s 
maximum force acting on it is: 


N 
(a) 98.596N (b) 100.2N (c) 76.23 N (d) en 

38. A particle is executing a motion x=A cos(wt-@). The maximum velocity of the partic ofthese 
(a) Awcos@ (b) Aw (c) Awsin®@ (d) Non 


BaES 


Tre 


[ Se. [3.24 [2s. [26 [27, [2e, [28,]30, [ain] an [38 [34 [35] 
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js moving with constant angular velocity along the circumference of circle. Which of 


i = lowing statement is true: 


. The article so Moving executes $.H.M 
(a) P jection of the particle is executing non-periodic motion 
(b) ‘bs Projection of the particle on any of the diameter executes S.H.M 
(©) None of the above 


z ring vibrates with a period T. The spring is divided into nine equal parts and the 
go, A loaded ooze from one of these parts. The new period is: 
same load (b) 3T (c) /3 (d) 1/9 
0) : ia phase difference between velocity and displacement is SHM? 
1 
a. .. ‘ (b) © © t 
F of mass m oscillates with simple harmonic motion between polos xX, and * the 
42, A particle position being O. Its potential energy is plotted. It will be as given below in the 


y 4“. er aeduioce suspended from the ceiling of a train has a period T when the train is aj rest, When 
the train is accelerating with a uniform acceleration, the period of oscillation will be: 

fa) Increases (b) decreases a 

(c) Remain unaffected (d) Become infinite 

A seconds’ pendulum is placed in a space laboratory orbiting around the Earth at a height 3R, 
re R is the radius of the Earth. The time period of the pendulum is: 

1) Infinite (b) 4s (c) Zero (4) 2v3s. 

of equation of SHM of a particle is a = 47x where a is instantaneous linear acceleration at 


nt x. The frequency of motion is: 
“LHz- (b) 4x Hz (c) ; Hz (d) 4Hz 


of mass M is suspended from a spring of force constant K and mass m. The time period 
cal oscillations is 
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UNIT 04 OSCILLATIONS & WAVES 
47. The length of the seconds’ pendulum on the surface of Earth is 1 m. Its length on the 


Surfy 
Moon, where g is “th the value of g on the surface of Earth, is pean 
1 1 
(a) gm (b) 6m (c) 36" (d) 36m 


48. The length of simple pendulum is increased by 1%. Its time period will be: 


: Decrease by 
(a) Increaseby 1%  (b) 0.5% (c) Increase by 0.5% — (d) Increase by 20, 
49. At what temperature velocity of sound is double then that of at 0°C: 
(a) 819K m) sic (c) 600°C 


" (d) 600K 
50. Two tuning forks have frequencies 450 Hz and 454 Hz respectively. On Sar . 


together, the time interval between successive maximum intensities will be: 
(a) “sec (b) “sec (c) 


ding these forks 
4 sec (d) 2s 


1. A particle is executing SHM. Which of the following is maximum when th 
position? 


(a) Time period (b) 


2. Asimple pendulum has a period T, What will be the percentage change in period if the 
is decreased by 6%? 


e bob is at the mean 


Amplitude (c) Velocity (d) Acceleration 


amplitude 


(a) 6% (b) 3% (c) 1.5% (d) No change 
3. Ifacceleration due to gravity is halved, then the frequency f of oscillation of a spring becomes: 
(a) 2f (b) 4f (c) f (d) Noeffect 


2 
4. A uniform spring of force constant k is cut into two pieces, the lengths of which are in the ratio | 


: 2. The ratio of the force constants of the shorter and the longer pieces is: 
Gyr Te 2 (b) 2:3 : (ose 2:1 (d) 1:3 
5. The potential energy of a body executing SHM will be maximum at: 
(a) Equilibrium position (b) Extreme position 
(c) Both at equilibrium and extreme position 
(d) Midway between equilibrium and extreme position 
6. The length of a simple pendulum executing simple harmonic motion is increased by 21%. The 
percentage increase in the time period of the pendulum of increased length is: 
(a) 10% (b) 15% (c) 21% (d) 42% 
7. The time period of a simple pendulum measured inside a stationary lift is T. If the lift starts 
moving upward with an acceleration of g/3, what will be its time period? 


(a) T/3 


3 
(b) 37 (c) vr (d) |=T 
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: ition is: 
ems (b) 32ms7! (c) 4nms7! (d) Srms! 
“ M has amplitude ‘a’ and time period *T’. The maximum velocity will be: 
teh (a) 4a/T (b) 2w/T (c) 2nJa/T (d) 2ma/t 


For a particle executing simple harmonic motion, Which of the following statement is not 
10. 


Total energy of the particle always remains the same 
Restoring force always directed towards the fixed point 

(c) Restoring force is maximum at extreme position 

(d) Acceleration of particle is maximum at equilibrium position 


(a) 


1. The total energy of a particle executing S.H.M is proportional to: 
(a) Displacement from equilibrium position (b) Frequency of oscillation 


(c) Velocity in equilibrium position (d) Square of amplitude of motion 
12. A particle i is executing simple harmonic motion with frequency f. the frequency at which its K.E 
change into P.E is: 
; @) f2 (b) F (c): °F (d) 4f 


ment between maximum P-.E position and maximum K.E position for a particle 


(a) Xo (b) +x, (c) +x, (d) +x,/4 
ie variation of the acceleration a of the particle executing S.H.M and displacement is: 


aa 


_... extension in a light spring by a weight of 1kg suspended from the wire is 9.8 cm. The 
_ period oscillation: 
(c) 27/10 sec (d) 200 msec 
and path difference Ax is given as: 
(b) Ac = 2A Ax (c) Ad =2nA/Ax (d) A® =2Ax/A 


wave Neral frequency f is travelling in air with speed v then sound wave of frequency 4f 
ah with speed. 
) 


iS (b)  4v (c) 2v (d) w/4 
== in which the particles of the medium vibrate in a direction perpendicular to the 
n of Wave motion of waves is known as: 


(b) Longitudinal wave 
Propagated wave (d) None of these 


difference between the two waves is 21 during superposition, then the resultant 


(b) Minimum 

Mm or minimum (d) Neither maximum nor minimum 

is moving away from source of sound of frequency 100 Hz. His speed is 33m/s. If 

(hem observed Soreres is: 

‘ite Hz 
Beets ere tele 
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UNIT 04 OSCILLATIONS & WAVES 
21. To increase the frequency from 100 Hz to 400 Hz the tension in the string has to be chs bis) 


(a) 4 times (b) 16 times (c) 20 times (d) Rete ii 
22. A source of sound of frequency 450 cycle/ sec is moving towards a stationary obs ok 
m/sec speed. If the speed of sound is 340 m/s, then the apparent frequency will be: 
(a) 410 cycles /sec (b) 500 eycles/sec (c) 550 cycles/sec 
23. Dimensions of Doppler shift are: 


(a) MLT° (b) 


erver with 34 
(d) 450 CyCles/seg 


M°L: as be ( c) M°LT® ( d) 


ML" 
24, Correct value of speed of sound in air was calculated by: 
(a) Newton (b) Laplace (c) Michelson (4d) Huyeen 
25. If pressure of air is doubled the speed of sound in air will becomes: ad 
(a) Double (b)  V2times (c)  1/V2times (d) Remains same 
26. Si 


Superposition of two waves results an interference pattern when they have: 
(a) Same frequency and opposite direction 
(b) Same frequency and same direction 
(c) Slightly different frequencies and same direction 
(d) Different frequencies and different directions 
27. Speed of transverse wave in a stretched string are independent of: 
(a) Tension in the string (b) Mass per unit length of string 
(c) Length of string (d) None of these r 
28. The first overtone in a closed pipe has a frequency: 
(a) Same as the fundamental frequency of an open tube of same length 
(b) Twice the fundamental frequency of an open tube of same length 
(c) Same as that of the first overtone of an open tube of same length 
(d) None of the above : 
A sound source is moving towards a stationary observer with 1/10 of the speed of sound. The 
ratio of apparent to real frequency is: 
(a) 10/9 (b) 11/10 (c) (11/10) (d) (9/10) 
When an observer moves away from source then we use relation to find frequency of sound as: 


6 @ fo @ fC w fae) 


V—U,y 
31. In a stationary wave, the distance between a node and consecutive antinode is: 
(a) A quarter of wavelength (b) % of wavelength 
(c) One wavelength (d) Half of wavelength 
32. The frequency of applied A.C is 2 K Hz. Its time period will be 
(a) 05x10-3sec (b) 0.5 sec (c) Ssec (d) 2sec 
33. A pendulum undergoes simple harmonic motion. The phase difference between the displacement 
and the acceleration of the particle is 


3 
(a) 0 ® 5 © x () = 


34. Under the section of the resorting force: 

(a) The speed of the body always increases 

(b) The body moves at constant speed 

(c) The body always slow down 

(d) The body accelerates a 
35. Superposition of two waves having same frequency, same amplitude and travelling in 

Opposite direction, is called 
{a) Interference (b) Diffraction 

(c) Beats ~ (d) Stationary waves 


Ls} | 23. [ 24, | 25.126. | 27. s 
pe To pey ofa | 


29. 


30. 
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ngth of the wave if the phase angle between two points of the medium is 377/4 
i {3 cm? medium is 377 
ted through a distance 0 
are separa 


(b) lem (c) 99cm (d) 12cm 
gcm ¢, the distance between two consecutive crests is known as 

Bee encth (b) Amplitude (c) Displacement (d) None of these 
Wave Ie 


a) to 
_ .. (b) Its weight 
erew oa force (d) Force of friction 
nding wave, in second harmonic mode, is established in a tube that is open at 

| ie aon of the tube is 0.80 m. What is the wavelength of the waves that make up the 
ne g wave? (b) 040m (c) 0.80m (d) 1.60m 

(a) wave travelling in a denser medium, is reflected from the boundary of the 

eg 
i um: : 
~The direction of its displacement remains same 

The direction of its displacement is reversed 
The displacement disappears 

The displacement becomes double 
ed of sound in water is approximately: i 
00 m/s (b) 5000 ns (c) 330 nVs (d) 50 ms ; 
ave is formed in a pipe which is open at one end. If length of pipe is L, then what is 
possible wavelength of the wave? 
om (b) 2L (c) 3L 
enon of polarization of light reveals that light waves are: ..... 
; (b) Longitudinal waves 
Mechanical waves (d) None of these 
true about acceleration of an object undergoing simple harmonic motion? 


(d) 4L 


Acceleration is proportional to the frequency of oscillation 
) Acceleration is in opposite direction to its velocity 
celeration is minimum when potential energy is maximum 
harmonic motion, which two quantities are always in opposite direction? 
Kinetic energy and potential energy (b) Kinetic energy and velocity 
‘elocity and acceleration (d) Acceleration and displacement 
nal standing wave, in second harmonic mode, is established in a tube open at both 
frequency of the standing wave is 660 Hz, and the speed of sound in air is 330 m/s. 
length of the tude? 


Sm: (b) Im (c) 1Sm (d) 2m 
reriod of a spring oscillating in SHM is: 
\ — 4 k ™ ~ 2m 
‘33 alt (b) r=2.| (c) r= 2 [a (d) ram 
e's I w, which quantity is constant 
-_- (b) T () V (d) R 


‘ave is set up in a pipe of length L, which is open from both ends. There are three 
‘any antinodes are there in the stationary wave? 


ae LO) 3 (c) 4 (d) 6 
is reflected from a rigid support. The change in phase on reteeirs will be: 
b Si 


m/2 c) « 
J ra. [a a2. [faa [as [46 [a7 [aw [oo | 50. 
: atic talajplsjs[d¢latatotelal 
> ee ; By AZHAR IQBAL _0336-7098894 


isa 4 


Scanned with CamScanner 


UNIT 04 
51. The distance moved by a particle in simple harmonic motion in one time period is: 


OSCILLATIONS & WAVES 


(a) A (b) 2A (c) 4A (d) Zero 


52. A pendulum clock keeping correct time is taken to high altitudes. 


53. 


$4. 


55. 


56. 


ai: 


58. 


59, 


(a) It will keep correct time. 
(b) Its length should be increased to keep correct time. 
(c) Its length should be decreased to keep correct time. 
(d) It cannot keep correct time even if the length is changed. 
The bob of a simple pendulum is kept oscillating by the 
(a) Gravitational (b) Electrical force (c) 
force 


Magnetic force (d) Viscous force 
The time period of a mass suspended from a spring is T. If the spring is cut into four e« 


ual p; 
and the same mass is suspended from one of the parts, then the new time period will be: “ 


Zi T 
(a) ry (b) T (c) 2 (d) ar 
What fraction of the total energy is kinetic when the displacement is one-half of the amplitude? 
1 2 3 3.5 
a) — bb). = - a 
(a) ri (b) rT (c) z (d) rn 
The length of a seconds’ pendulum is approximately: 
(a) 994mm (b) 99.3 mm (c) 993 cm (d) 993m 


A simple harmonic oscillator has an amplitude ‘a’ and time period ‘T’. The time required by it to 
travel from x=0 to x=a/2 is: 
(a) T/6 (b) T/3 (c) T/4 (d) T/12 
A particle is performing simple harmonic motion with amplitude A and angular velocity w. The 
ratio of maximum velocity to maximum acceleration is: 
(a) w (b) Vw (c) 2w (d) Aw 
The amplitude of a particle executing S.H.M with frequency of 60 Hz is 0.01 m. The maximum 
value of acceleration of the particle is: 
(a) 1449 m/s (b) 1447 mvs (c) 144/07 m/s? (d) 2887? nvsec” 
A particle executes S.H.M along a straight line with an amplitude A. The P.E is maximum when 
the displacement is: : 
(a) +A +AN2 


(b) +A/2 (c) Zero (d) 


a ee 
6 aie CH 
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OSCILLATIONS & WAVES 
PRACTICE TEST NO. 6 


ZT 


J of simple pendulum when it is made to oscillate on the surface of moon: 
(b) Decreases (c) Remains a 


unchanged Becomes infinite 


4 ng of force constant k is cut into two pieces, the lengths of which are in the ratio 
of the force constants of the shorter and the longer pieces is: 
; (b) 1:2 {G). 2:3 (d) 2:1 

transverse wave of frequency 100 Hz travelling in stretched String then speed of the 


| . X Fi 25 sfem)—e 


(b) 10 m/s (c) 


15 nvs (d) 20 ms 


ture of the atmosphere is increased then which of the following character of the 


de (b) Frequency (c) Velocity (d) Pitch 
produced by two sound sources of same amplitude and for nearly equal 
The maximum intensity of beats will be ....... that of one source; 
(b) Double (c) Four times (d) Eight times 


t! € is fixed at both ends is vibrating in two segments. The wave length of the 
wave is: 

(b) 2/2 (c) # (d) 2¢ 

: and an open pipe have their first overtones identical in frequency. Their length are 


(b) 2:3 (c) 3:4 
is moving towards the stationary source of sound, then: 
arent frequency will be less than the real frequency 
nt frequency will be greater than the real frequency 
frequency will be equal to real frequency 

ity of sound will change 
tached with a vibrator having frequency 100 Hz. If the distance between two 
t is 2 cm then speed of the wave is: 


(d) 4:5 


(b) 2m/s (c) 10nmV/s (d) 20 ms 
yton, Modulus of elasticity of air is: 
(b) 1.4x10°Pa (c) 1x 10°Pa (d) zero 
rise in temperature the Speed of sound in air increases by: 
; (b) 1.2 ms (c) 61cm (d) Bothaandc 


forks are sounded together the beat frequency is 3 Hz. If one tuning fork has 
frequency of other tuning fork may be: 

— (b) 483 Hz (c) 486 Hz (d) Bothaandb 

ating in four segments with frequency 100 Hz then the frequency of third 


a (b) 75 Hz (c) 125 Hz (d) 500 Hz 
M note produced by a closed organ pipe is of frequency ‘f. The fundamental note 
pen Organ pipe of same length will be of frequency: 
(d) 4f 


(b) f (c) 2f 
Petetete[elefelefo[«lele. 
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@ wave, five complete waves passes through a Points in 10 seconds, Frequency of the 


UNIT 04 OSCILLATIONS & WAVES avan Pub 
15. A source emits a sound of wavelength 30 cm, but the listener observes wavelength 32 em. Then 


(a) Listener is moving towards the source 
(b) Listener is moving away from source 
(c) Source is moving towards the listener 
(d) Source is moving away from listener 


16. When a source moves towards a stationary observer then we use relation 
sound as? 


. v ' v ‘ vtu 
— = f s ( ‘) es ‘= uy 
@ f=) om ret @ re) @ ¢ (=, 
17. Ten complete waves pass through a point in 2 seconds. If the wavelength is 20 cm, 


ghz (b) SHz (c) 50Hz 
b een the consecutive wave fronts is equal to: 

= : elereth (b) Two way elengths 

4 (d) . Diameter 

“t ry wave is set up in a pipe of length L, which is open from one end. There are three 

io | many antinodes are there in the stationary wave? 

(b) 3 (c) 4 (d) 

ulum has mass M, length L and time period T. Wh 


(d) IS Hz 


to find frequency of 


6 


. i at is the period of oscillation of 
What is the m with mass 4M and length 36L? 
speed of the wave? Shs : (b) T (c) 27 (d) 3T 
18 whe arial i oo aaae wave is ki audible? aero dulum length *L’ with bob of mass ‘m’ is slightly displaced from its mean 
. sey wing rigors ieee <e A) 2800 Hs () 50 kite at it string makes an angle ‘0’ with vertical line as shown in the figure. 
19. Acceleration in the simple pendulum is always to displacement. : — pues a ie expusociin.f en eens 
mov s the mean position? 
(a) Inversely (by Directly (c) Acting negative (d) _Independ .” 4 
proportional proportional ppendent 


20. An object undergoes simple harmonic motion, its amplitude is x,. The speed of the object is 
when its displacement is xo/3. What is the speed when its displacement is x,? 


(a)_ Wi (b) 3/2v (), 2v (d) 0 (b) mgL siné (c) 0 (d) mgL cos@ 
21. Two travelling waves of the same frequency, same amplitude and travelling in same direction oment of inertia of two objects ‘A’ and ‘B’ is 2:3. Which one of the following is 
result in: 9 6ad ‘Rp? . : . . 
(a) Beats (b) Standing waves (ce) _ Diffraction (d) Interference — ad A’ And ‘B? respectively, if both are being rotated with constant 
22. Two waves interfere constructively, if the path difference between them must be: celeration? a — ere 
(a) (2n4+1)a (b) (2n+1)a/2 (c) (2n+1)a/3 (d) na (b) 3: (c) 2: (d) 4:3 


23. Which of the following statements about wave motion is true: 
(a) Waves transport energy and matter « 
(b) Waves transport energy without transporting matter 
(c) Waves transport matter but not energy 
(d) None of these ; 
24. A pipe is open at both ends. A stationary wave is formed in the air of the pipe. Which statement is 
true: 
(a) There is always a central anti node 
(b) There is always a central node 


nce of light waves to take place, the required condition is 
th difference of the light waves from the two source must be large 
erfering waves must be non-coherent 
zht waves may come from different sources 
Waves may come from two coherent sources 
f bending of light around an obstacle and spreading of light waves into geometric 
ob is called: 


(b) Polarization 


} ion of Light (d) Interference of light 

(c) The sum of number of nodes and the number of antinodes is always an even number interference the path difference is: 

(d) The sum of number of nodes and the number of antinodes is always an odd number ae where N=0, 1,2... (b) nd wheren=0,1,2........... 
| 25. When path difference between two waves are odd integral multiple of half the waveleng 


resultant effect is called: Wheren=0,1,2,.......... (d) (=) A where n= 0, 1, 2, .......-+ 
(a) Destructive interference (b) Constructive interference wave emits waves of frequency ‘f. If ‘v’ is speed of sound waves, then what 
(c) Beats (d) Diffraction am of the waves: 
ee ane re eae aan TF Semmes ncaa oe Period ore ? sar a Fa ees 
27. In ‘SRE (o) * i) = ’s light is measured and the wavelength of one of the lines as the sodium’s 


(a) Strain is maximum at antinodes 
~— (b) Strain is minimum at nodes 


(c) Strainismaximumatnode 
(d) Amplitude is same at all poin apa 


6? um. The same line has the wavelength of 497 nm when observed in the 
the star is:\ 


(b) Moving towards the north 
(d) Revolving around the planet 


Ec a 
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UNIT 04 | OSCILLATIONS & WAVES 
39. What is the period of mass spring system during SHM if the ratio of mass to spring constant jg 
"2 
: (a) @ (b) I/n (c) 2x (d) “rn 


40. Waveform of SHM is given in figure. At what time/times displacement is equal to zero? 


ee 


1/4 


Lo) 


(a) T/4 only (b) 37/4only (c) 0, T/4, 37/4 and T (4) 0, T2andT 
41. A simple harmonic oscillator has a time period of 1 seconds. Which equation relates its 
acceleration ‘a’ and displacement ‘x’? 


(a) a=-2x (b) a=~-(27)x (c) a=-(2% 2 : (d) a=-(27)*x 
42. When the length of simple pendulum is doubled, find the ratio of the new frequency to the old 
frequency? 
(a) % (b) 2 (c) % (d) 1/2 


43. In the diagram below, the displacement of an oscillating particle is plotted against time, What 
does the length ‘PR’ on the time axis represents? 


P WN 
(a) Twice the frequency (b) Half the period 
(c) Half the frequency (d) Twice the period 
44. When the source of sound moves towards the stationary observer, the value of apparent 
frequency ‘f,’ is: x 
(a) f= i) f (b) g= (=) f (©) = = ) f (d) f= (=) f 
45. For vibrating mass-spring system, the expression of kinetic energy at any displacement ‘x’ is 


Displacement 


nae Time 
oC 


given by: 
| (9 seat (1- 5 ee 
| Xo 
f (c) imo (1-3) @) Smw*x, 


46. Speed of sound through a gas in measured as 340 m/s at pressure P, and temperature Ts. What 
will be the speed of sound if pressure of gas is doubled but temperature is kept constant? 


(a) 342 ms (b) 340 ms (c) 170 mvs (d) 680 m/s eet 
47. What should be the length of simple pendulum whose period is 6.28 second at a place W 
10 ms*. , . 
(a) 0.28m (b) 6.28 m (c) 10.8m (d)_ 10m 4 
48. What should be the ratio of kinetic ene ‘to total energy for simple harmonic oscillator® 
® 1.5 (b) = © | * 
x = ‘ 


RT 
| 40 


ry 46, | 47. | 
SLc2R2aS 
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harmonic motion with a radius ‘x,", the velocity of the 


Pay} 
avan Publishey 


Particle at any point is: 
fa) Dewy toe — % (b) V = w(x? - x,2) Y point is 

am y= (Xo — X) ) y= w,/ (x — x,) 
ev of simple pendulum of length 9.6 m will be: 
9 Hertz ’ (b) 1/27 Hertz (c) m/2 Hertz (d)  m/4 Hertz 

orms simple harmonic motion with a period of 0.063 s. The maximum speed of 3.0 
at are the values of the amplitude *x,(m)’ and angular frequency *w (rads"')'? 

«= 0.03, a = 100° (b) x, =0.19, w= 16 

x. = 5.3. w = 16 (4) x,=3.3,w=100 

¢ cooked in microwave oven is an example of: 


B ats (b) Overtones (c) Resonance (d) Stationary waves 
al energy of a mass spring system with respect to displacement during simple harmonic 
(SHM) is shown in the figure. 
i Xo 0 Xo 


g represents the total energy of mass spring system during SHM? 


(b) | (c) | (d) | 
me “Xo 0 Xo “Mo 0 Xo 


Ko 0 No 


ical formula of maximum velocity (v,) for a body executing simple harmonic motion is: 
( (b) v= ~ fete 
(@) y= myx,? — x? 


el moves with velocity ‘y,’ towards a stationary source, then the number of waves 
| in one second is: 
b a v _ pf VtVo pf Y-Vo 
© ro() ref) Orne) 


when the driving frequency is: 
than natural frequency (b) Unequal the natural frequency 
n natural frequency (d) Equal to the natural frequency 
urement of Doppler effect of galaxies indicate that the universe is: 
g (b) Contracting (c) Stationary (d) Oscillating 
ile range to human hearing lies in the range: 

KHz (b) 15-50000 kHz (c) 20-20000 kHz (d) 


20-20000 kHz 


BA Sarr ee = | 
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HEAT AND 
THERMODYNAMICS 


A gas changes its state from A to B along different path then which of the followin 


£ relation js 
true about change in internal energies: 


AU. 
AU, 
A 
Vi=> 
(a) AU, = AU, (b) AU, > dU, (c) AU, < AU, (d) AU, = AU, =0 
2. At room temperature which of the following gas molecules have greater average K.E. 
(a) Hy (b) No (c) O, (d) Allhave same 
3. For a thermodynamic process area under the P-V graph represent the: 
(a) Work done (b) Heat added to system 


(c) Change in temperature of the system (d) Change in internal energy 
4. The ratio of general gas constant to Boltzmann constant is equal to: 

(a) 8.3143mol'K! (b) 6,.02x 1023 mol! (c)_ 1,38 10-23JK' (d) One 
5. P-V diagram for a cyclic process is shown in the figure below, then work done will be: 


3P fe 
pp 
VeeasV . 
(a) PV (b) 4PV {c) ‘ OPV (d) Zero 
6, 2PV = RT is ideal equation for: at, - : 
(a)! mole (b) 2 moles (c) 0.5 moles (d) 0.25 moles 


7. 1" law of thermodynamics is modified form of law of conservation of: 
(a) Mass (b) Energy (c) Momentum (d) All of — 
8. According to 1" law of thermodynamics change in internal energy of the system is given as: 
(a) Q+W (b) Q-W (c) W-Q (d) Q 
9. Ifa gas undergoes a cyclic process the its change in internal energy will be zero: eck 
(a) Positive (b) Negative (c) Zero : (d) Area of ca ) 
10. For which of the following process heat energy is entirely converted into mechanical energy: 
(a) Isothermal expansion e ine + ana. 
hermal compression iabatic : ° 
11, In a charts oe process mechanical energy is entirely converted into internal energy 
(a) Isothermal expansion (b) Adiabatic expansion 
(c) Isothermal compression (d) Adiabatic compression 


2 a 
fam fos [ata tepoyeypo][ole [| 
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a 70 kg water are heated then the ratio between their hea 
{ (b) 2:1 (c) Is] 


-avan Publishey 
re i i 
t capacity will be: 


DAS, baie of specific heat to unit of heat capacity is: (d) 4 
) Ke" ia iy (d) K" 
(a) heat of an idea gas for an adiabatic process is: 
Zero (b) One (c)_ Infinity (d) Negative 
ideal gas if Cy == R then C, =? 
fa) RD (b) 3R/2 ® FR a 8: 
an ideal gas the ratio C,/C, is always: 
¥ b) Less than one ( Equal or less Equal or greater 
) Equal to one ( ¢) P 


than one 
‘mass of an ideal gas is contained in a cylinder at constant tem 
4 gas is decreased. What happened to the molecules of gas? 
Their mean square speed decreases 

Number of collision between molecules and walls of container decreased 
‘The force of attraction between them increase 

aternal energy decreases 

imber of molecules of a gas in a container. Then number of moles can be calculated as: 
5 N 
(b) Nax N (C)i—— (d) N—Ny 
: Na 
mass m and specific heat capacity c. The rate of chan 
‘rate at which heat is transferred from the liquid. 


than | 
perature. Now the pressure 


ge in temperature of liquid is 


R 
(b) R+mce (c) mc—R (d) ae 
c 
tement is incorrect? 
a isobaric process AP = 0 (b) Ina isochoric process AW = 0 
Ina isothermal process AT = 0 (d) Ina isothermal process AQ = 0 


expansion 


0 (b) AU = negative (c) AU = positive (d) AW=90 
ible heat engine is 100% efficient only if: 
[reservoir is at OK (b) Hot reservoir is at 0C 


d reservoir is at OC (d) 
change is the one in which: 
tis added to or taken out of a system 
nge of temperature takes place 
*s law is applicable 
and volume remains constant 
System undergoes a process in which its internal energy decreases by 300 J. If 
120 J of work is done on the system, find the heat lost by the system. 
. (c) 420) (d) -80) 


Cold reservoir is at OK 


eee. (b). 80) 

ency of Carnot engine can never be 1, because: 
‘Sannot achieve the higher temperature 

have an ideal working substance 

’S energy losses 

W¢ reservoir at absolute zero temperature, which is not available 


J re eee 
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30. 
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a. 


33. 


34. 


35. 


36. 


37. 


38. 


39. 


41. 


HEAT AND THERMODYNAMICS 


During an isothermal process which of the following is true? 
(a) Temperature always increases (b) Temperature always decreases 
(c) AW =AQ (d) None of them 
Which of the following is an example of isothermal process? 
(a) The rapid escape of air from a burst tyre 
(b) The rapid expansion and compression of air through which a sound w: 
(c) Cloud formation in the atmosphere 
(d) Slow compression or expansion of gas 
Under what conditions of density and pressure does a real gas approximate to an ideal gas? 
(a) High density and high pressure (b) Low density and low pressure ; 
(c) High density and low pressure (d) Low density and high pressure 


Ave is Passing 


Which of the following is a thermodynamic coordinate: 

(a) P (b) T (c) V (d) R 
Acceleration of earth around sun in its orbit is always: 

(a) Tangential (b) Radial (c) Zero (d) None of these 
Specific latent heat of fusion of ice is 334 J/g. How much energy is needed to melt 100 & Of ice at OC 

(a) 334) (b) 33.4kJ (c) 3.34] (d) ; 


3.34 kJ 
300 W heater is used to boil 500g of water at 100°C. How long should the heater be switched on? 


Specific latent of vaporization of water is 2230 J/g. 

(a) 62 min (b) 62 sec (c) 1.5 hour (d) 0.5 hour 
A 1.0 kW heater supplies energy to a liquid of mass 1 kg. The temperature of the liquid changes 
by 80 K in a time of 400 s. The specific heat capacity of the liquid is 4.0 kJ / kg.K. What is the 
average power lost by the liquid? 

(a) 100 (b) 200 (c) 400 (d) 800 
100 W heater is switched on for 5 minutes to melt ice. What is the mass of ice that melts at 0°C, 
Specific latent heat of fusion of ice is 334 J/g: 

(a) 90g 


(b) 90kg (c) 15g (d) 1.5 kg 

Work done in an adiabatic process in a gas depends on 

(a) Change in pressure (b) Change in temperature 

(c) Change in volume (d) All of these 
Adiabatic process can be defined as: 

(a) PV = constant (b) PVY =RT 

(c) P/V” =constant (d) P/V’ =nRT 
Internal energy remains same throughout the process is 

(a) Adiabatic process (b) Isothermal process 

(c) Cyclic process (d) Both (a) and (b) 


Initial pressure and volume are P and V respectively. First it expanded isothermally to 4V then 
compressed isobarically to volume V, the final pressure is 
(a) 2P (b) IP (c) 3P (d) 4P 
Two containers X and Y are filled with an ideal gas. X has 1 mol of gas and Y has 2 mol of gas. 
Volume of Y is four times that of X. Pressure in Y is half that in X. What is temperature of gas '" 
Y temperature of gas in X: ; , 
(a) is equal to (b) is double of (c) is half of (d) is one ee 
During adiabatic expansion internal energy decreases by 2J, then work done in this process '*: 
(a) 4 (b) (c) -I (d) -24 ible 
The engine is supposed to work between 727 degree C and 227 degree C, then maximum poss 
efficiency is 
(a) % (b) % (c) % (d) | 


pa see] Ba) 


ouxirwaca rece 
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given to isobaric process then: 


- is 
" ‘< done by the gas (b) Internal energy of gas decrease 
: tee ices. (4) Botha and b 


( of diesel engine is: 
p ie) 10% to 20% 


(b) 20% to 35% (c) 35% to 40% (d) 40% to 50% 
ts 1" law of thermodynamics, when heat is added to a system it appears as: 


ya) Increase in internal energy 
g Work done by the system 
: 0)  Kither increase in internal energy or work done by the system 
% ease in internal energy plus work done by the system 


. atomic ideal gas C, =? 


3R/2 (b) SR/2 (c) 7R/2 (d) 9R/2 
aes the constant N represent in the equation of state for an ideal gas PV=NkT? 
Pe rscpber of molecules of gas (b) Number of moles of the gas 


Number of nucleons (d) 
ersible heat engine has: 
iciency 
. Highest efficiency 
_ Anefficiency which depends on the nature substance 
None of these 
is used for 5 minutes to heat 500 g of water. What is the change in temperature of 
heat capacity of water is 4.2J/gC. 


Measuring a voltage 


(b) 40C (c) 0.2C (d) 14C 
k in a isobaric process is given by: . 
PdT (b) VdP (c) PdV (d) P’Dv 


npressed to half of its initial volume at constant pressure 10° Pa. If its initial yoJume |s 


100 J (c) 200J (d) -50) 


| 45. | 46 | 47. | 48. | ay se] 
a a a 


PRACTICE TEST NO. 2 


oF by gas, pressure and change in volume are related as: 
=% (b) W=PAV (c) W=P+AV 


can also be calculated by: 

nt of tangent of the, curve of P-V graph 
‘the curve under P-V graph 

f the, curve under P-T graph 

nt of tangent of the, curve of P-T graph 
B Fol cannot determine the state of thermodynamic system? 

‘and V (b) PandT (c) TandV (d) PandR 
a Constant in isothermal process? 
(b) Work done 


(d) W=P-AV 


(c) Entropy (d) Internal energy 


t of water is 
<g d) 2090 J/kgk 


b) 4.18 J/Ke.K (c) . 4180 J/kg 
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6. A monatomic gas is heated from temperature T, and Ty under two different 
constant volume and (ii) constant pressure, So change in U (internal energy) is 
(a) More for (i) (b) More for (ii) 
(c) Same for both (d) Independent of number of moles 
7. If 1 mole of an ideal gas is heated at constant volume so that its temperature rises by AT, tt 
first law of thermodynamics can be written as: = » then 
(a) AU+C, =AT 


CONitions at (j) 


(b) AU =C,-AaT 


(c) AU =C,AT (d) AU =C,+AT 

8. The waves which propagate by the oscillation of material particles are called: 
(a) Matter waves (b) Mechanical waves 
(c) Ultrasound waves (d) Microwaves 


9. An ideal gas of n moles is enclosed in a container at a constant pressure p. The 


; ‘ Sraph between 
volume of gas and its absolute temperature is a straight line. What is the gradient 


of the graph? 
(a) me (b) RP @ 7% (@) me 
RP p 
R 
10. Which of the following about Cp and Cy is correct? 
(a) Cy+C.=R (b) C,=R-C, (c) Cy+R=C, (d) C,=R+¢, 


11. When an ideal gas of constant mass is heated in a container of fixed volu 
for the increase in pressure of the gas? 
(a). Number of molecules per unit volume increase 
(b) Molecules occupy greater volume of the container 
(c) Average forcer per impact at the container wall increase 
(d) Molecules collide with each other with greater force 
12. The molar specific heat of a diatomic gas is measured at constant volume and found to be 29.1 
J/mol.k. What are the types of energy that are contributing to the molar specific heat? 
(a) Translation only (b) Translation and rotation only 
(c) Translation and vibration only (d) Translation, rotation and vibration 
13. The sum of all forms of molecular energies (kinetic and potential) of a substance is termed as its: 
(a) Absolute temperature (b) Internal energy 
(c) Potential energy (d) Kinetic energy 
14. The internal energy change in system that has absorbed 2kcal of heat and done 500J of work is 


me. What is the reason 


(a) 89005 (b) 8800) (cy 7900 J (d) 7500 J 
15. Under a cyclic path, internal energy after complete cycle is same as 
(a) (initial) (b) Initial heat 
(c) Initial internal energy (d) Initial work é 
16. An ideal gas is compressed to half of its initial volume. Which of these processes would result in 
maximum work done? ; 
b (a) Adiabatic (b)  Isobaric (c) Isochoric — (d) Isothermal es 
17. Two containers hold an ideal gas at the same temperature and pressure. Both containers hol : : 
same type of gas, but container B has twice the volume of container A. What is the ayerag 
translational kinetic energy per molecule in container B?- : 


(a) Twice that of container A (b) _ The same as that of container A 
(c) Half that of container A oe __ Impossible to determine 
18. In thermodynamics zeroth law is related with — 


(a) Work (b) Energy (©) Thermal equilibrium — (a) _ Entropy 
19. Which of the following is the adiabatic process: 
(a) Conduction (b) Convection 


(c) Radiation 


jAws[ a Te Te Ta fa fe | 


(d) None of these 


aap a ie] 15] 16] 17] 
Vee ae ee 
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— at conditions of temperature and pressure does a teal 
: temperature and law pressure 
temperature and high pressure 
High temperature and low pressure 
yy High temperature and high pressure 
nich of the following is an assumption of the kinetic model of an ideal gas? 
) Gas is at high pressure . 
4) Collision between particles are elastic 
b) There are weak forces of attraction between particles in yas 
4 Total energy of particles is proportional to the temperature 
) W heater is used for 5 minutes to heat some water from 20°C to 50° 
which is heated? Specific heat capacity of water is 4.25/gC. 
(b) 40 g (c) 240 g (d) 04 ‘ 
ye of universal gas,R, constantis 
8.314//mol x K (6) 1.38 x 10-23 /K 
Pima Nm?/kg? (@) 16x 10-%¢ 


tyan Publis} 


84S Approximate to an j 


Ter 


; ideal gas? 


C? What is the mass of 


(b)  (P2-P,) V (c)  P(V;V2/(Vo-V1)) (d) P(V>-V,) 
| process can be defined as:.... 
(b) PV=RT (c) P/V =constant (d) P/V=Nrt 
(c) 4180) (d) 2090) 


(b) System has temperature 
(d) Heat is form of energy 
ideal gas is thermally insulated, so no heat can flow between it and its 
Is it possible for the temperature of the gas to rise? 
The temperature can rise if work is done by the gas 
The only way that the temperature can rise is if heat is added to the gas 
The temperature can rise if work is done on the gas 
e only way that the temperature can rise is by adding more molecules in container 
le performs 100 J of work and at the same time rejects 400 J of heat energy to the 
. What is the efficiency of the engine? : 
(b) 25% (c) 4% (d) 50% 
a moles is enclosed in a container at a constant pressure p. The graph between 
and its absolute temperature is a straight line. What is the gradient of the grah? 
(b) nRP (c) n/RP (d) np/R 
ing statement is not true about heat engine? 
real engines are less efficient than Carnot engine 
Feal engines are less efficient due to friction and heat losses 
ency of Carnot engine working between same two temperatures, depends on the 
rking substance 


(c) Volume (d) — Change in temperature 
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UNIT 05 HEAT AND THERMODYNAMICS 
34. If root mean square velocity of a gas at temperature 27°C is v. Then root mean square Velocity 
gas at temperature 327°C will be: Yor 
(a) (b) 2 () Viv (ay 


35. If helium gas is enclosed in a cylinder then molecules will have? 
(a) Translational K.E (b) Rotational K.E 
(c) Vibrational K.E (d) All of these 

36. oy energy of an ideal gas at temperature T is U, then is internal energy at temperature 4T 
(a) U (b) 2U (c) U2 (d) 4U 

37. In which of the following graph work done is zero. 


P 


(d) None of these 


38. General gas constant have same units as tht of: V 

(a) Boltzmann constant (b) Heat capacity 

(c) Molar specific heat (d) Internal energy 
39. If 50 J work is done on the system and at same time 100 J heat is added to the system, then 

change in internal energy of the system will be: 

(a) 50J (b) 1503 (c) -50J (d) -150J 
40. For which of the following process then its change in internal energy will be: 

(a) Isothermal (b) Adiabatic (c) Isobaric (d) — Isochoric 


41. Heating food in pressure cooker is an example of: 
(a) Isothermal process (b) Adiabatic process 
(c) Isobaric process (d) Isochoric process 
42. If two different gases undergo isothermal expansion at temperature T, an T; as shown in the 
figure below then: 


Th 
v 
Cannot be 
(a) T)=T: (b) ToT, VP @ Tish @ sie 
43. When water is heated isothermally, then its heat capacity willbe: F 
(a) Zero (b) Infinite (c) 4.18JK?  @)_4180JK" at 
44. The difrence between molar specific heat of gas a constant pressure and mela spec 
E° at constant volume is: (in SI units) 
(a) 1.38x10°* (b) 8.314 n. 6.02x10" + (d) Zero 


ific heat of gas at 
45. If y is ratio of molar specific heat of a gas at constant pressure to’ molar speci : 
constant seecats and R is general gas constant then which of the following relation is true: 


(a) Cv= <- (b) roe (©) G-G =R (d) All of these 
46. 1f 100 J work is done on the anaes an — then heat added to system 


HEAT AND THERMODYNAMICS Fn 
as Cy-Cr =a and for oxygen gas C,-C, = b then the relation betieca ~ - Ry 


=b (b) a<b (c) a>b ie ic 
the following graph represents the wine between ay erage ‘ E ofa gas and 


Ben 


i I gas constant i in terms of base units is: 
> mol'K!  (b) Kgm’s*molk' = (c)_ Kgm’s*mol'k' ~— (d)__ Kgm’s*mol'k" 


50 J heat is added to a gas it undergoes an expansion as shown in the figure below, then the 
. in internal energy of gas will be: 


10 yio*) > 
(c) -50J (d) 150J 
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HEAT AND THERMODYNAMICS 
PRACTICE TEST NO. 3 


UNIT 05 © 


1. Which of the following is not a state function? 
(a) Work done {b) Internal energy (c) Gravitational PE (d) None Of these 
2. A gas undergoes an expansion then which of the following is correct statement: 


(a) Work is done on the system and it is taken as —ve 
(b) Work is done by the system and it is taken as —ve 
(c) Work is done on the system and it is taken as +ve 
(d) Work is done by the system and it is taken as +ve 


3. Unit of Boltzmann constant is same as that of: 


Temperature 
(a) Specific heat (b) Heat capacity (c). coefficient of (d) Decay constant 
resistance : 
4. Root mean square velocity of a gas is given as: 
@ je (b) Fa © (4) All ofthese 
<S Metabolism | is an example of —_—— law of thermodynamics. 
(a) Zeroth (b) 1* (c}) 2% (d) None of these 
6. Ifa gas expand isothermally then: 
(a) AU=0 (b) Q=0 (c) W=0 (d) None of these 


7. Cloud formation is an example of: 
i (a) Isothermal process (b) Adiabatic process 
(c) Isobaric process (d) Isochoric process 
8. IfW,, W; and W; are work done in isothermal, adiabatic and isobaric Process respectively as 
shown in figure below, then 


isobaric 
P 
isothermal 
adiabatic 
(a) W,=W.2=W; (b) Wi<w2<W, (c) W2<Wi<W; (d) W3<W2<W, 


9. Specific heat of a substance depends upon: 


(a) Heat added to system and change in temperature (b) Amount.of substance 
(c) Nature of substance (d) All of these 
10. PVY = constant is true for: 
(a) Isothermal process (b) Isobaric process 
(c) Isochoric pe ‘ (d) Adiabatic process 
11. For an ideal gas if C, = © and C, = then the pus is: ‘ , 
(a) Mono atomic (b) Diatomic (c) Polyatomic (d) None of these 
12. The value of y for mono atomic gas is: J 
s 7 9 i 
@) 5 (bo) 2 ©) 5 @ 5 
13. Which of this is constant in isochoric process? 
(a) Volume (b) Work done — (c) Entropy (d) Internal energy 


Moy in) 2] 2. 
Lite Tstetafetetetste ste 
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be stated as: etl 
thermodynamics can be st = 
= hu+W ewer. is) Qau-—w @) Q=aUxw 
¢ expand (i) isothermally (ii) adiabatically x W 
mal process (b) Adiabatic Process 


Drei (d) Equal in both cases 
Scestant. 8 represent in the equation of state for an ideal gas PV = aRT? 


i 


ber of atoms in the gas (b) Number of moles of the gas 
umber of nucleons (d) — Number of molecules of gas 
the following is not an assumption of the kinetic model of an ideal gas? 


es collide elastically > 
ic energy of a given particle is same 

tion of collision a molecules is very short 
( ) Intermole lar potential energy of the molecules is zero 
woh of this is constant in adiabatic process 
heat (b) Entropy 
(d) Bothaandc 
es from two different paths to same final state, then change in internal energy for 


‘A (b) Different 
me (d) Not enough information 
to isobaric process then: 
done by the gas (b) Internal energy of gas decrease 


(d) None of them 
gas at pressure P and Volume V expands isothermally to volume 2V and then 


to volume 16V. The final pressure is: (r= = >) 


(b) 64P (c) 32P (d) P/64 
rgy of an ideal as depends upon 
i (b) Volume (c) temperature (d) all 
s) and isothermal(kt) curve related as: 
(b)  Ks=kt/y (c) ks=kt (d) ks=2kt 


e seornal energy change in system that has absorbed 800J of heat and work done is 


> (b) 550J (c) 600J 


(d) 300) 


a (b) Sound waves 
d waves (d) Ultraviolet rays 

cs first law is related with 

(b) Entropy conservation 

(d) Energy conservation 


is not the unit of heat? 
(b) Joule (c) Watt.see 
preci. Process then: 

= _Q=0=W c) AU =0 


(d) Watt 


d) W=0 


=e ps sania 
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UNIT 05 HEAT AND THERMODYNAMICS Zayun Publis 
30. If 110 J heat is added to the system and 40 J work is done, then change internal energy: 


180) (c) 


(a) 705 (b) 190) (d) 180) 
31. A gas expands from V, to V;. The amount of work done is greater in: 
(a) Adiabatic (b)  Isobaric (c)  lsochoric (4d) lsothermal 
32. “The amount of heat transformer required to raise the temperature of one mole of the pas 
through I K at constant pressure” is called: 
(a) The molar specific heat at constant (b) Molar heat capacity 
pressure 
(c) Specific latent heat (d) Specific heat capacity 
33. P-V diagram of a diatomic gas is straight line parallel to volume axis. What is the Molar heat 


capacity of the gas in the process? 
(a) SR/2 (b) 1.5SR (c) 7R/2 (4d) 4R3 
34. Which of the following is the expression of root mean square speed of a gas having n number of 
molecules contained in the container? 


(a) vittvet=ty,? (b) mieten? (©) fuytvettyy (d) Watv2t-tvy 
N N 
35. Which of the following of thermodynamics gives definition of internal energy 
(a) Zeroth law (b) 1" law 
(c) 2™ law (d) None of these 


36. Which of the following is expression of mean square speed of ‘N’ gas molecules contained in a 


cylinder? 
vattve de ty? 
J N 
37. What is the value of universal gas constant? 


(o); peates — (b) 
(a) 8314 Jmol'K"! (b) 83.14 Jmol'K> = (c) 831.4 Jmol'K"! = (d)_—«8.314 Jmol'K? 
38. A gas sample contains three molecules each having speed 1 ms", 2 ms’, 3 ms*.What is the mean 


square speed? 
(d) [1473 m/s 


vit ty2? +45? “tv, 


a “+Vy 
ea) 


(a) 14/3 m/s (b) 6m/s (c) 2m/s 


39. A gas containing ‘N’ number of molecules of a gs having mass of each molecules ‘m’ is in a cubic 
container having length of each side ‘a’. What is the density of gas contained in cube? 
(a) Nia (b)  Nm/a* (c) m/a® (d) Na’/m 

40. In ‘General Gas Equation PV = nRT", ‘n’ represents the number of moles of gas. Which of the 
“7 following represents the relation of ‘n’? 
(a) n=NNa (b) n=N,/N © (c) n=N/Na (d) n=N+Na 
1. Two samples of gases ‘1’ and ‘2’ are taken at same temperature and pressure but the ie of 
number of their volume is V,:V; = 2:3. What is the ratio of number of moles of the gas sample? 


=z 


(a) 3:2 (b)  V2:v3 (c) 4:9 (d) 2:3 ‘ 
42. If ‘Q’ is the amount of heat supplied to a system and “W? is the work done, then change 
internal energy can be defined as: te >dii ' 
ie (a) QW (b) W/Q (© Q-W (d) 1+Q/W 
a om ESCaCaeS 
r Bisieteteteteteretererels 
a 
ze, 


HEAT AND THERMODYNAMICS 
——;re velocity of a gas having pressure ‘P’ 


“yan P ublishey 


and density *p° js given by: 


06) = . ()" fr (d) 32 
5 P 
. ze 1.38 x 10-23 JK" in a gas law is known as: 
J ive t (b) Newton’s constant 


(d) Boltzmann's constant 

* v= nRT’ shows which law of physics: 
ce Law (b) Avogadro’s Law 
on’s Constant (d) Ideal Gas Law 

; graph of two system ‘A’ and ‘B’ are plotted under isothermal and adiabatic 
_ Which of the following observation of graph represents the two systems? 


' (b) > Isothermal 
lsotherma 
Adiabatic 


Isothermal Adiabatic 


Isothermal 


iL . >_< 
Adiabatic (d) Adiabatic 


sf the fftlowing curve is an isotherm? 


ie (b) (©) 
| fz om 
V 


d lynamics under adiabatic conditions can be mathematically written as: 
(b) Q=U+W (c) Q=AU (d) W=-AU 
oe ‘upon which change in internal energy of an ideal gas depends? 
ein volume (b) Change in temperature and volume 
} temp (d) Path followed to change internal energy 
‘mathematical form of thermodynamics for a system whose variation of volume 


P. 
P. 
a * 1%2 
— (b) Q=U/w () U=W (@) Q=W 
: —_ ae See ee 
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ELECTOSTATICS 


A soap bubble is given a negative charge, then its radius: 
(a) Decreases (b) 
(c) Remains unchanged (d) Nothing can be predicted 

2. Two charges q, and q; are placed ia a vacuum at a distance d and force acting betwee 

Ifa medium of dielectric constant 4 is introduced around them, the force now will be: 


Increases 


n them is F. 


(a) 4F (b) 2F (c) F/2 (d) F/4 
3. Inside a hallow charged spherical conductor, the potential: 
(a) Is constant 


(b) Varies directly as the distance from the centre 
(c) Varies inversely as distance from centre 
(d) Varies inversely as square of the distance from the centre 


4. The magnitude of electric field intensity E is such that, an electron placed in it would experience 
an electrical force equal to its weight is given by: 


(a) mge (b) mg/e (c) e/mg (d) <e 
5. Ata certain distance from a point charge the electric field is 500 V/m and the potential is 3000 y, 
What is this distance: 
(a) 6m (b) 12m (c) 36m (d) 144m 


A particle of mass m and charge q is placed at rest in a uniform electric fiel 


id E and then released, 
The kinetic energy attained by the particle after moving a distance ‘Y? is: 


(a) qEy (b) qE’y (c) qEy (4) qEy 
7. The potential at a point, due to positive charge of 100 uC at a distance of 9m is: 
(a) 10°V (b) 10°V (c) 10°V (d) 10’°V 


A capacitor is charged by using a battery which is then disconnected. A dielectric slab is the 
slipped between the plates, which results in: 
(a) Reduction of charge on the plates and increase of potential difference across the plates 1 
(b) Increase in potential difference across the plate, reduction in stored energy, but no change in 
the charge on the plate : 
Decrease in potential difference across the plate, reduction in stored energy, but no change in 
the charge on the plate , 
(d) Decrease in potential difference across the plate, increase in stored energy, but no change in 
- the charge on the plate ; 
9. If three capacitors each of capacity 1 4F are connected in such a way that the resultant capacity 
is 1.5 uF, then: 
(a) All the three are connected in series 
(b) All the three are connected in parallel 
(c) Two of them are in parallel and connected in series to the third 
(d) Two of them are in series and then connected in parallel to the third 


| (c) 


“On ay 


Fo RR ed 1 
sam bape dj: - 
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SS sphere of radius 5 cm is charged so that the 
low E tre of the sphere is: 
itil at the ce” (b) 10V (c) SV 

‘a) ov rs of each of capacity 3 F are connected as Shown in th 
r cap capacitance between A and B and between A and C will be: 


/, 


avan Publishe 


Potential on its Surface is 10 Vy, The 


(d) 20V 


€ figure. The ratio of 
ony 


(b) 3:4 (c) 2:3 (d) 3:2 
experiences a force of 5000 N. When it is kept in a uniform electric field. What is 
ference between two points separated by a distance of 1 cm: 

(b) 250V (c) 1000 V (d) 2500 V 
charges 12C and -6uC are placed 20 cm apart in air. There will be a point P on the 
s these charges and the region between them, at which the electric potential is zero. 
from -6uC charge is: 

(b) 13.4 cm (c) 10cm (d) Sem 
point charges of equal magnitude and opposite sign separated by a certain 
neutral point due to them: 

Does not exist 

Vill be in mid way between them 

es on the perpendicular bisector of line joining the two 

Will be closer to the negative charge ' 

arge is kep at the centre of a metallic insulated spherical shell. Then: 
ical field out side the sphere is zero 

ctric field inside the sphere is zero 

ical potential inside the sphere is zero 

ne of these 


ttric constant K of an insulator can’t be: 


43 
of 5C 


i (b) 6 (c) 8 (d) © 
y an external agent in separating the parallel palate capacitor is: 
(b) 5C°V «© sv (d) None of these 


Connected C, and C; are connected in series and potential difference V is applied 
en the potential difference across C, will be: E 
Uae Ci+Cz G ; 
ate oY CG; (c) Ve G .O Vag 
Plate condenser has a capacitance 50 yF in air and 110 ~F when immersed in an oil. 


lant ‘K’ of the oil is: 
(b) 0.55 (c) 1.10 (d) 2.20 

"ge, the electric field lines are: 

Fadially outward (b) Directed along ziz-zag path 
radially inward (d) Any of these : 

cam a a 
| feaaae <a | ie al! Ee Ls 
a —~ 8, ‘ 
ae 0336-7098894 
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UNIT 06 ELECTROSTATICS aya Publi 
21. The equivalent capacitance between A and B in the figure is 1#F. Then the value of capacitance 


Cis: 
< ou ak 
2.5uF uF 
B 
(a) 1.4uF (b)  2.5pF (c) 3.5yuF (d) |.2uF 


22. Two point particles, in with charge 8 x 10° C and the other with charge -2 x 10° C, are Separated 
by 4 m. The electric field in N C’' midway between them is: 
(a) 9x 10° (b) 36x 10° (c) Zero (d) 2.25 x 10! 
23. The correct expression for electric potential at a distance r due a point charge Q is: 
(a) v= (b) v=" bo qd) V= 
24. A charge of 0.01 C accelerated through potential difference of 1000 V acquires K.E? 
(a) 10J (b) 200) (c) 100) (d) 400 eV 
25. The potential difference between two metal plates is halved and distance between them is 
doubled, the value of electric field strength between them becomes: 
(a) Half of the original (b) Same as original 
(c) Double of the original (d) One-fourth of the original 
26. The units of €, are: 


(a) CN (b) NC m (c) Nm C? (4) Unit-less 
27. The electric field between oppositely charged infinite sheets of plates is given by: 
(a) E= (<) (b) E= (=) (c) E= (+) (d) Zero 


28. The potential gradient between the two charged plates having separation of 0.5 cm and potential 


difference of 12 volt is: 


(a) 240NC" (b) 2.4NC" (c) 24NC' (d) 2400NC" 


29. The capacity of parallel plate capacitor is 5 uF. When a glass plate is placed between the plates of 


the condenser, its potential difference reduces to sof the original value. The value of dielectric 


constant of glass is: 
(a) 1.2 (a (c) 5 (d) 40 
30. By placing the dielectric between the plates of an isolated charged capacitor, the energy stored: 
(a) Remains same (b) Increases (c) Becomes zero (d) Decreases 


31. The quantity =e, ¢, E* has significance of: 


) (a) Energy / capacitance 
(c) Energy / coulomb 


(b) Energy / volume — 
(d) Energy / volt 


F 32. Three capacitors of capacitance 2 4F each are connected in series to a power supply of 6 volt. The 


voltage across each capacitor is: 
(a) 1V (b) 3V (c), 2V (d) 6V 
33. If applied voltage to a capacitor becomes half then capacitance becomes: . 
(a) Double (b) Half (c) Four time (d) Remains same 


34. A capacitors may be considered as a device for: wy icthe: 
| (a) Storing electrical energy (b) Decreasing resistance 
; (©) Increasing resistance =) _  (d)_ Storing Chemical energy 
| : ja CE 
Fetefo{olé| 
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ELECTROSTATICS 
Zavan Pahist 

—~n of energy density for a capacitor is: SS ublisher 
. j 1 m2 
A td flashguns in cameras is an application of: 

vaglomb's aw (b) Capacitor 
«slaw (d) Diode 
| ets are brought close to each other, two at a time, when objects A 
Oh eey repel. When objects B and C are brought together, teeter aha 

lite 


(d)) U=tp2y. | 
- pe Jee 


they also repel. Which of the 


a0 niects A and C possess charges of the same sign, but not B 
Kects A and C possess charges of opposite sign 
three objects possess charges of the same sign 


objet neutral 
notential gradient is equal to 
ic intensity (b) Electric flux (c) a ae 
is connected to a capacitor, resulting in 27.0 KC of charge stored on the 
nergy is stored in the capacitor? 
aa (b) 2.86 x 10-4) 
(d) 2.86 x 1074) 

citors, each of 2uC. In which of the following combinations of the three 
resultant capacitance is 3C? 

capacitors in series 
itors are in series, one in parallel 
citors are in parallel, one in series 
ee capacitors in parallel 
correct statement about selenium? 
‘isa good conductor 

is a good insulator 
n i an insulator in the dark and becomes conductor when exposed to light 
an conductor in the dark and becomes insulator when exposed to light 
ula for Coulomb's law? 
ign! (b)  F = 2kqiqy/r’ (c) F=kq/r (d) F=kqi/q@ 
energy per unit charge is 
flux (b) Electric potential (c) Electric field (d) Electric intensity 
e charge q is accelerated through a potential difference V., then energy acquired 


(d) Magnetic flux 


_ ) 2qVv (c) wv (d) qv 

electric potential are related as: 

intensity is equal to the negative of the gradient of electric potential 

Md intensity is equal to the gradient of electric potential 

id intensity is equal to the square of the gradient of electric potential 

Intensity is equal to the twice of the gradient of electric potential 

es 5.3x10° C of charge when connected to a 6.0 V battery. How much charge 
re when connected to a 9.0-V battery? 

(b) 35.3 uC (c) 79.5 pC (d) 35.3 pC 


7. _[38. [39 [40. [a1 [a2 [43. [44 [45 [ 46. | 
Sea fate jcfefetate{s| 
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UNIT 06 ELECTROSTATICS 
47. Electric field lines 


(a) never cross each other (b) Can cross each other 
(c) Depends on shape of charge (d) Not enough information 

48. What is the acceleration of an object having charge 24C and mass 2 g moving through electyj 

field strength 20N/C? ‘ ee 
(a) 4cms* (b) 2cm/s’ (c) 40 cms? @ 20.cmis’ 

49. Two point charges attract each other with an electric force of magnitude F. If the charge on on, 
of the particles is reduced to one half its original value and the distance between the Particles « 
doubled, what is the resulting magnitude of the electric force between them? * 

(a) F (b) F/?2 (c) F/4 (d) F/R 


50. Electric charge on an object is measured as 5 micro coulombs. How the value of this charge ¢, 
be expressed in terms of base units: he 
(a) 5.x 100 ampere second 
(c) 5x 10* ampere second 


a RACTICETESTNO.2 


1. The electric potential at any point in an electric field can be defined as: 
(a) Work done in bringing a unit positive charge from infinity to that point 
(b) Work done in bringing a unit positive charge from infinity to that point while keeping the 
charge in equilibrium. 
(c) Work done in bringing a unit negative charge from infinity to that point while keeping the 
charge in equilibrium. 
(d) Work done in bringing a unit negative charge from infinity to that point while keeping the 
charge in equilibrium 
2. The number of electrons taken out from a body to produce 1 coulomb of charge will be: 
(a) 6.25 x 10'* (b) 625 = 10" (c) 6.023 x 10” (d) None of these 
3. An electron is held within electric field. What happens when electron is released? 
(a) It moves in the direction of electric field 
(b) It accelerates in the direction of electric field 
(c) It moves in the direction opposite to electric field 
(d) It accelerates in the direction opposite to electric field 


(b) 5x 10° coulomb second 
(d) 5x 100 coulomb second 


(a) RC (b) R/C (c) e*RC (d) R+C 
5. The electric potential difference between two points A and B in an electric field can be defined as: 
(a) Work done in carrying a unit positive charge from infinity to B while keeping the 
charge in equilibrium ‘ 
(b) Work done in carrying a unit positive charge from A to infinity while keeping the 
charge in equilibrium , 
(c) Work done in carrying a unit positive charge from A to B while keeping the charge in 


equilibrium = 
eas (G) Work done in carrying a unit positive charge from A to B 
6. 1 microvolt is: ' sy 
(a) Ixl0°Vv (b) Ixl0*V (c) 1xl0*V (d) Ix!0 


=P 
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capacitors and a battery, in which of the following combinati 


E ions of th th as 
ha maximum possible energy stored when the ¢ ame, "othe 
ete combination js attached to the 


/ 


y lel (b) In series hss g 
oe way because both combination have the same Capacitance 
We anno determine, because presence of resistance in the circuit 
three capacitors, each of 24C. In which of the followin 
the resultant capacitance is maximum? 
three capacitors in series 
Two capacitors are in series, one in parallel 
“Two capacitors are in parallel, one in series 
‘I three capacitors in parallel 
eld lines provide information about: 
Field strength (b) Direction 
Nature of charge (d) Allof these 
ah rges of charge q; and q; are placed at distance d. The force between them is 


determines Capacitance 
combination of the three 


4 (b) q-a (c) qi/q @) axq 
ex at ck es are at the distance d. If force between these two charges is F, then what is the 
be charges when the distance between them is 3d? 


% (b) F (c) 3F (d) oF 
>. 9 hi 


in same 
erse direction 

e in a way that cannot be determined 
105 N/C 


charge on an object cannot be less than: 
9C (b) 9x109¢ 
-31C (d)  1.6x10-27¢ 


: ~(b) Parallel (c) Both of them (d) None of them 
€ capacitor, each of 2uC. In which of the following combinations of the three 
resultant capacitance is 6C? 


(b) Two capacitors are in series, one in 
parallel 
(d) All three capacitors in parallel 


°€ Capacitors in series 
pacito are in parallel, one in 


due to a positive charge are: ... 
brizontal (b) Always vertical 


(c) 4.2F (d) 1.7F 


5 a 
SS ae a ee a 
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UNIT 06 ELECTROSTATICS Zavan Publ 
18. A capacitor which has a capacitance of 5 farad will: 


(a) Be fully charged in | second by current of | ampere 
(b) Store 5 coulomb of charge at potential difference of | volt 
(c) Gain 1 joule of energy when | coulomb of charge is stored on it 


(d) Discharge in | s when connected across a resistor of resistance 2 ohm 
19. The automobile wind shield wipers works on the principle of ? 
(a) Electricity (b) Battery 


(c) Charging and discharging of capacitor (d) Charging and discharging of inductor 
20. 100 V potential difference is applied across the plates of 1 4F capacitor, What is the energy 


stored capacitor? 
(a) 0.5 mJ (b) Sm (c) 0.05 m] (d) 50 mJ 
21. A capacitor acts as blocking elements when applied signal is: 
(a) AC (b) Sinusoidal (c) D.C (d) All of these 


22. When two capacitors of same capacitance are connected in parallel and then in series (same 
battery is connected across combination in both cases), the energy stored; 
(a) Is greater for series combination 
(b) Is greater for parallel combination 
(c) Is same for both combination 
(d) Is double in series combination than parallel combination 
23. A glass plate is put within the plates of a charged parallel plate condenser. Which of the following 
quantities does not change? : 
(a) Energy stored (b) Charge (c) Electric intensity (d) Capacity 
24. A 4 uF capacitor is charged to 400 V and then its plates are joined through a resistance of 2kQ. 
The heat produced in the resistance is: 


(a) 1.28) (b) 0.64) (c) 0.32] : (d) 0.16) 
25. The work done in moving a charge along an equipotential surface is: 
(a) Depends on the path taken (b) Equal to zero 
(c) Greater than zero (d) Negative 
26. The force on proton in electric field of magnitude 10° N C"' is: 
(a) 1.6x10°°N (b) 1.6x10°N (c) 1.6x10°N (d) 1,6%10"N 


27. An alpha particle has twice the charge of a proton. Two protons separated by a distance ‘d’ exert 
a force ‘F’ on each other. What must be the separation between two alpha particles so that they 
also exert a force ‘F’ on each other? 

(a) 2d (b) v2d (c) 2 (d) d/v2 

28. The work done on a unit positive charge while moving it from infinity to a point in electric field 

keeping the charge in equilibrium is called: 

(a) Electric potential 
(c) Electric field intensity 
29. The equipotential lines are always to field line: 5 
(a) Parallel (b)  Anti-parallel (c) Perpendicular (d) _ Inclined at 60 
_ 30. The electric field at a certain distance from an isolated alpha particle is 3.0 x 10” N C"'. What is 
the force on an electron when placed at that distance from the alpha particle? 


(b) Potential difference 
(d) Electric force 


(a) 4.8x10"°N (b) 3.0. 10°N (c) 2.6x10"N (d) 6.0.x 10" N 
31. The ratio of the electric force between two protons to that between two electrons separated by 
same distance is ofthe orderof: a TW ’ ; 
re). 10" (b) 10° (©) 10” (d) | 
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— ~~ about electric field lines: <lyan Publishep 
two lines can cross each other 
tle are closer where field is weak 
‘ent to field line gives direction of electric field 
a . the adjoining figure, th 
n in the adjoining figure, the equival a 
wen 6uF “ quivalent capacity between A and B will 
5ne mF 12uF 
18uF 
(b) 69 uF (c) IS uF (dé) 12yF 


f capacity of 0.3uF and 0.6 uF respectively are connected in series, The 
connected across a potential of 6V. The ratio of energies stored by the capacitors 


(b) 2 (c) + (d) 4 


wr 4 
sed to store 24 watt hour of energy at 1200 V. What should be the capacitance of 


1 (b) 120 uF (c) 24 uF (d) 24 mF 
ment is, on increasing the distance between the plates of a parallel plate capacitor: 
ic intensity between the plates of capacitor will increase 

Electric intensity between the plates of capacitor will decrease 

: intensity between the plates of capacitor will remain unchanged 

.D between the plates will decrease 

cle is accelerated through a potential difference of 200 V. The increase in its K.E is: 
Ne (b) 200 eV (c) 800eV (d) 400eV 
ag at a point in between two parallel sheets with like charges of same surface 


a 20 
(b) = oO = (d) Zero 
ters between two horizontal plates separated by 2mm and having a potential 
ice of 1000 V. The force on sdictron fa: : eo: 
N (b)  8x10"'N (c) 8x10’N (d) 8x10"'N 
irge of 20 C and Q coulomb are situated at a distance of 60 cm. The neutral point 
ata distance of 20 cm form the 20 C charge. Charge Q is: 
: (b) 40C (c) 60C (d) 80C 
two sphere are +7C and -5 uC resectivly. They experience a force F. If each of 
d additional charge of -2 1C, the new force of attraction will be: 

F 


(b) 2F ) = @ 5 
€qual capacity are first connected in parallel and then in series, The ratio of 
in the two cases will be: 


(b) 1:2 (c) 4:1 (d) 1:4 


a 
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UNIT 06 ELECTROSTATICS 
43. The capacity of a parallel plate condenser is C. Its capacity when the separation between th 
plates is halved will be: Ne i; repelling each other with a force of [2 N. If es ; a 
(a) 4C (b) 2C (c) C/2 (d) C/4 \ charges are repe each charge is given -2C of 


the value of the force will be: 


44. The capacity of a parallel plate condenser if $4F. When a glass plate is placed between (attractive) (b) 4N (repulsive) (c) 8N (repulsive) (i) Zéto 


the plates 


th : ; , ? 
eanceeee its potential becomes 1/8" of the original value. The value of diclectric Constant Fscutart for metal is: bn Aj 
$ b) Infinite (c l (d) Greater th 
(a) 16 (b) () 8 (d) 40 ‘Zero Ss ' Ae ) Greater than | 
45. Electric field strength due to a point charge of 5 uC at a distance of 80 cm from the charge js: qual capacitors, each ve tae C are connected as shown in figure. Then the 
(a) 8x10‘ N/C (b) 7x10°N/C (c) 5x 10'N/C @) 4x10'Nc, nt capacitance between : 


46. A charge of 5 C is given a displacement of 0.5 m. The work done in the Process if 10 J. Ty, 
potential difference between the two points will be: a 


(a) 2V (by 0.25V () 1V (d) 25V A c c C 2 

47. The unit of electric field is not equivalent to: : 3 "3 an 
(a) NIC (b) VC () Vim: (@) Cm a ‘ew Shae ase Pi Tote su), 

48. When the distance between charged particles become halved the force between them becomes: field near a conducting surface having a uniform surface charge o density is given 
(a) One-fourth (b) Half (c) Double (d) Four times 


ri ie rallel to the surface (b) Zand is parallel to the surface 


go . ° 
normal to the surface (d) a and is normal to the surface 


49. F, and F, represents gravitational and electrostatic force respectively between electrons Situated 
at a distance 10 cm. The ratio of Fg/Fe is of the order of: 
(a) 10° (b) 10 (c) 1 (d) 10% 
50. What is the equivalent capacitance between A and B in the given figure? 


4 4 he . 
— ha > (b) 2 MeV (c) 4 MeV (d) MeV 
a potential energy of the two equal positive point charge of 1uC each held | m apart in 
A .. a. (a) 9x 03 J (b) 9x10°eV (c) 2eV/m (d) Zero 
2 2 2 shows three points A, B and C in a region of uniform electric field E. If V,, Vp and V¢ 
nts the electric potential at points A, B and C respectively, then: 
ves 


(a) 4F (b) SF (c) 4/5 F (d) 8F 


is accelerated through a potential difference of 10° volt. Its kinetic energy will 


Me=Ve0  (b) Va=Va>Ve —(c) “Va=Va<Ve-(d) Va> Va =Ve 
of capacity C, and C, are connected in series and potential difference V 
Then the potential difference across C, will be: 


a (b) vata © y-& d) y— 
a Cy Cy+€z Q+Q 

} micro coulomb of charge. Number of additional electrons in it will be: 
uJ (b) 5x10" (c) 80x10” (d) 1.28x10" 


as charge +q and a particle ‘B’ has charge +4q with each of them having the same 
to fall from rest through the same electric potential difference, the ratio of 


become: 
_ (b) 1:2 (c) 1:4 (d) 4:1 
* accelerated through 1V, then its K.E will be: aa 
(b) lev (c) 13.6eV (d) 16x 10-"eV 


+ i Reet 
| 
— 

“2 > 1 


By AZHAR IQBAL 0336-7098894 


AZHAR IQBAL _ 0336-70988" 


a 


Scanned with CamScanner 


UNIT 06 ELECTROSTATICS Zavan P 
2. A particle of mass ‘m’ and charge ‘q’ is associated trough a potential difference of V yo); ir 
2 5 


1 
energy will be: 
(a) qV (b) mqV (),. = (@) *y 
13. Anelectron having charge ‘e’ and mass ‘m’ is moving ina uniform electric field E, [1s 
acceleration will be: 
@) £ (b) 
14. The capacity of parallel plate capacitor increase with: 
(a) Decreases to its area (b) Increases to its area 
(c) Increase of its distance (d) Both b and c 
15. When a capacitor remains connected to a battery and dielectric slab is applied between the 
plates, then: 
(a) Potential difference between the plates changed 
(b) Charge flows from battery to the capacitor 
(c) Electric field between the plates increase 
(d) Energy store in the capacitor decrease 
16. The capacity of air capacitor is 2uF. If medium is placed between its plates. The capacity beco 
12uF. The dielectric constant of the medium will be: ete 
(a) $ () 3 (©) 4 (a) 6 
17. Minimum number of capacitors of 2F capacitance each required to obtain a capacitor of 5 yF 
will be: 


e 


= © = qd) ™ 


(a) 3 (b) 5 (c) 4 (d) 6 
18. A parallel plate condenser is immersed in an oil of dielectric constant 2. The field between the 
plates is: 


(a) Increased proportional to 2 (b) Decreased proportional to 2 
(c) Increased proportional to ¥2 (d) Decrease proportional to 1/V2 
19. The force between two-point charges placed at certain distance is F. If the magnitude of hoth 
charges is halved and distance between them is quartered, then the new force between {hese 
charges is: 
{a) Half of the original (b) Same as original 
(c) Double of the original (d) Four times of the original 
20. There are two charges of 2C and 10yC. The ratio of the electric force acting on them will be: 


(a) 1:25 (b) 1:1 cS (d) 5:1 
21. Gauss’s law can be applied to: 
(a) Plane surface (b) Any surface (c) Curved surface  (d) Closed surface 


22. The negative gradient of electric potential is also called: 
(a) Potential energy (b) Electric potential difference 


(c) Electric field intensity (d) Electron volt a 
23. Two charges are placed in vacuum ata certain distance and the force acting between them is F. 
a medium of dielectric constant is 4 introduced around them, the force now will be: 
(a) F/8 (b) F/A (ce) F @ F2 
24. The permittivity of a material medium compared with the permittivity of vacuum is called: 
(a) Relative permittivity on (b) Specific inductive capacity 
(c) Dielectric constant (d) All of these 
25. What is potential difference between two points in an electric field if it takes 600 J o 
move a charge of 2 C between these two points? 
(a) 300V (b) SOOV (d) 600 


fenergy 


() 400V_ 
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- ~s of capacitance 6 uF and 4 LF are put in seris across a 120 y 
e across the 4 uF capacitor? 


ayvan Publi. er 
a ishe 


battery. What 


. (b) 60V (c) 48V laa 
b ° . Eero 
X of a capacitor Is connected to a source of +10 V. The ot , 
potential of the plate Y? e other plate Y is earthed. 
Vv (b) Zero (c) 10 V (4) 20V 


ith capacitance 3 LF, are connected j 
capacitors each wit \ ected in parallel and the 
is connected in series to a third identical capacitor, What is the ch ei 
if of 5 V is connected across it? charge stored in this 


yc (b) 12.5 ¢C (c) Spc (4) 7.5 pC 
£ Conc tO Crea is equal to: ? 
(b) We, (c) Ie, (d) «, 


os - having a capacity 4.0 2F is charged to 200 V and then plates of th , 
aj to a resistance Wire. The heat produced will be: a 


x 10° (b) 4x10") () 8x10°J (d) 4x 107) 
e | in the capacitor is: A 
172) CV" (b) (1/2) QV’ (c) (12) Cv d) (2) ev 
r discharging of a capacitor is: 
5) (b) q = qo(e7FE/"*) (c) q=qle™ ') (d) = 4,(1-e%) 


ge force (b) Long range force 

m range force (d) None of these 

D “tg with capacitance 2uF capacitor have a greater amount of stored energy 

(b) Parallel (c) Either series nor (d) Neither series not 

} parallel parallel 

tor has vacuum in the space between the conductors. If we double the amount 

conductor, what happens to the capacitance? 

(b) It decreases 

(d) It depends on the size or shape of the 
conductors 

of Potential difference? 

(b) Coulomb (c) Meter (d) Newton's 

(b) Coulomb / joule 

(d) Coulomb / newton 


(b) System of units and medium 
(d) Nature of medium 


d and magnetic field (b) Electromagnetic wave 
(d) Both AandB 
ay Stored in a capacitor of capacitance 2 F and potential difference between the 


(c) 6J (d) 1/6J 


Pau 


oa (h) 24) 
ij 


Tyas [ae [as fs [35 [36 a7. [8 [3 [Oe 
Tefats{o{e[e(sielelels 
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41. If the potential difference across the two plates of a parallel capacitor is doubled, then ¢ 
stored in the capacitor would be: lerpy 


are constructed using capacitors, When ; ; 
> keyboard buttons are cons ig cap rs. en a key is pushed dow 
% between the moveable plate and the fixed plated is compressed. When me . 
t happens to the capacitance? 1 


(a) Remains same (b) Two times (c) Four times (4) Three tine 
42. One coulomb charge is carried by: ‘Sei — 

(a) 6.25x10'" electron (b) Oneelectron (c) One proton (d) 1.6 x10" ins same 
43. The increase in the capacitance of a capacitor due to the presence of dielectric is duc to: 2 in a way you cannot determine because of the complex circuit 

(a) Electric polarization of dielectric (b) Density of dielectric oe iii ee ieee C, is the combination in 

(c) Volume of dielectric (d) Magnetic dipole moment pet ad > (b) Series (c) Both of them (d) None of them 
44, Find the electric field strength required to hold suspended a particle of mass 10° kg and charge s Para between two point charges if halved, the force between them would be: 

e "Cav an ©) 980 Vim (©) 9.8 V/m (d) 98 4 Hall a ON ated tla 

45. The ratio of forces between two small spheres with constant charge (a) in air (b) in Siedine of i a —_ Sear Vv (c) N/C (d) Nm 


dielectri tant K is: 
telectric constant K is two charges Q and q, separated by a distance d is F. What will be the force 


(a) 1:K (b) K:1 (ce) 1:K (d) kK: etwee! : 
46. Electric field lines due to a negative charge are: sm when distance between them is d/2? 5 
(a) Always horizontal (b) Always vertical (b) 2F (c) | (d) F/2 
(c) Radially towards the charge (d) Radially away from the charge 
5 (b) Conservative 


47. You have three capacitors, each of 3 1C. In which of the following combinations of the three 
capacitors, the resultant capacitance is 9 uC? 
(a) All three capacitors in series 
(b) Two capacitors are in series, one in parallel 
(c) Two capacitors are in parallel, one in series 


on shape of charge (d) None of these 
ts uncharged body by .... Induction 

atic (b) Magnetic (c) Both AandB (d) None of these 
y time constants a capacitor is about completely discharged? 


(d) All three capacitors in parallel it (b) 5 (c) 3 (d) 2 
48. Coulomb per volt is called: following is the same as farad? 
(a) Ampere (b) Electron volt (c) Joule (d) Farad » (b) O's (c) As’ (d) a's! 
49. The unit of electric flux density is: of plates of capacitor is decreased, the capacitance will: 
(a) NIC (b) Vim (c) Nm _  (d) AandB ast (b) Constant (c) Decrease (d) Become infinite 
50. A charge is moving with velocity v, if enters a uniform electric field E. The direction of ¥ and E 5 uF is connected with a battery of 12 V, the charge stored in capacitor: 
are not parallel. What is the path of the charge particle inside the electric field? orc (b) 6x10°C (c) 4x10°C (d) 6x10°C 
(a) Parabolic (b) Circular (c) Parallel to v (d) Parallel to E which charges and discharges quickly will have? 
ill value of RC (b) Large value of time constant 
e value of RC (d) Zero value of time constant 
tes of 1 pico farad capacitor separated by 8.85 mm placed in the air is: 
(b) 10 mv (c) 100mm (d) 1000 mm 


pe rmanently connected to a parallel plate capacitor and the energy stores is x joules. 
> is moved so that separation of the plate is doubled, the energy now stored in joule 


(b) x2 (c) 2x (d) 34 
capacitance 0.3 uF and 0.6 F respectively are connected in series. The 
ed across a potential of 6 V. The ratio of energy stored by capacitors is: 


= (b) 2 (©) ; @ 4 
res energy in the form of: 
(b) Magnetic field 
field (d) Gravitational field 


ee <i ov 
» | 
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UNIT 06 ELECTROSTATICS avon Pub 
17. The electric potential at a point of distance 1 m from 2uC charge is: 
(a) 1.8x10°V (b) 1.8x10°V (c) 1.8x10°V (d) 18x 105) 


18. Charge is distributed uniformly on the surface of large Mat plate. The electric field 2 em from ¢| 
plate is 20 NC". What is the electric field at 4 em from the plate? Ne 


(a) 120NC" (b) ISNC" (c) 20NC" d) 7.5NC! 
19. For an isolated positive charge, the zero-field spot lies: 
(a) At2 m from charge (b) At infinity 


(c) At 10 m form charge (d) Atvery small distance from charge 
20. By moving charge of 20 C by 2 cm, 2 J of work is done. The potential difference between the 


points: 
(a) O.1V ) 8V (6) 2M (d) OSV 
21. Which of the following is correct? 
(a) Joule = coulomb / volt (b) Joule = volt / ampere 
(c) Joule = volt x ampere (d) Joule = coulomb x volt 
22. The vector form of electric field intensity due to a negative charge is: 
(a) B=-“ep = (hy) F= “Mee (@) E=-“¢ (@) F=-", 
23. The minimum charge on an object is: 
(a) 1C (b) 6.25x 10°C (c) 1.6x10"°C (d) 16x10%C¢ 
24. The magnitude of = is: 
TES 
(a) 9x 10° (b) 9x 10° (c) 885x107 (d) 8.85x 10" 
25. Three capacitors each of 64F are available. The minimum and maximum capacitors which may 
be obtained are: 
(a) 6pF, 18uF (b) 3yF, 12uF (c)  2yF, 12uF (d)  2uF, 18uF 


26. Two capacitors connected in parallel having the capacities C, and C; are given ‘q’ charge, which 
is distributed among them. The ratio of charges is: 


@ 2 ) oo 3 ar (CC, 
27. If there are n capacitors in parallel connected to V volt Pee: then the energy toned Is equal to: 
(a) CV (b) CV (c) sncV (d) = cv? 
28. A capacitor of capacity 50uF is charged to 10 V, its energy is equal to: 
(a) 2.5x10°J (b) 2.5x107J (c) 5x107J (d) 12x 10%) 
29. A drop of 10% kg water carries 10° C charge. What electric field should be applied to balance its 
weight y 
(a) 10 Vm" upward (b) 10 Vm" downward 


(c) 0.1 Va! upward (d) 0.1 Vm‘! downward 


30. The force between the plates of parallel plates capacitor of capacitance C and distance of 
separation of plates D with a potential difference V between the plates is, 


@ = o ) Se () 
31. An electron is moving towards x-axis. An electric field ‘is along y-direction then path of electron 
is: 
(a) Circular (b) Elliptical (c) Parabola (d) None of these 
32. A proton is accelerated through 50,000 V. Its energy will increase by: 
(a) 5000 eV (b) at oy (c) 5000 J (d) 50,000) 


[aa 29. [30.31 
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cm apart, a potential difference of 10 V is applied between them, the electric 


A lates is: 
ig (b) 500 NC" (c) 5NC* (d) 250 NC" 
sa is moving around the nucleus of a hydrogen atom in a circular orbit of radius r. The 
a 5 force F between the two 4 2. : 
j (b) KS fr (c) -K57 (d) KSf 


hown in the adjoining figure, the resultant capacitance between P and Q 


2uF 3yuF 
ae— 
20uF 
(b) 3 uF (c) 60 uF (d) 10 pF 


, of a condenser is 4 x 10° farad and its potential is 100 volts. The energy released on 
ly will be: 
. (b) 0.04) (c) 0.025J (d) 0.05 J 
in an electric field with its velocity in the direction of the electric lines of force. 


of electron will be a circle (b) Path of electron will be a parabola 
ocity of electron will decrease (d) Velocity of electron will increase 
charges of magnitude q are separated by a distance 2d. The potential at a point 


them is: 
oy = ee | (d) 124 


4 Ey 4ne,'d 


+q and -4 are situated at a certain distance. At the point exactly midway between 


(b) Electric field is zero but potential is not 
zero 
Neither electric field nor potential is zero 


ic field and potential both are zero 
field is not zero but potential is (d) 


d sphete of radii 10 cm and 15 cm are connected by a thin wire. No current will flow, 
(b) Same potential 


oa on each 
(d) Same field on their surfaces 
ns ¢ Be ressied by a distance of 1A. What is the coulomb force between them: 
lo* N (b) 4.6x10°N (c) 1.5x10°N (d) None of these 
; ‘yet coulomb are at a distance 1 km apart, the force between them is: 
(b) 9x10°Newton — (c)_‘1.1x10* Newton (d) 10‘ Newton 
+1 micro coulombs and +5 micro coulombs. The ratio of the forces acting 


(c) 5:1 (d) 1:25 


Fo EL EO 
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44. When 10" electrons are removed from the neutral metal sphere, the charge On the aay 
Mere 


becomes: 
(a) 16 nC (b) -16 nC (c) 32 pC (d) 


45. The electric charge in uniform motion produces: 
(a) An electric field only (b) A magnetic field only 
(c) Both electric and magnetic field (d) None 
46. An electron and a proton are placed in a uniform electric field, the ratio of their ACCeler atic 
will be: eae 
(a) Zero (b) Unity (c) my/me (4) m/m, 
47, What is the magnitude of a point charge due to which the electric field 30 em away hae 
magnitude 2 Newton/coulomb. <— 
(a) 2x10"! coulomb (b) 3x 10" coulomb 
(c) 5x 10" coulomb (d) 9x 10" coulomb 
48. A hollow insulated conducting sphere is given a positive charge of 104C. What will be the elects; 
field at the centre of the sphere if its radius is 2 meters: oe 
(a) Zero (b) Cm? (c) 204Cm @) 8yCm 
49. An electron of mass ‘m’ and charge ‘e’ is accelerated from rest through a potential difference y 
in vacuum, The final speed of the electron will be: : 


-32 uc 


(a) vJeym (b)  SfeV/m (c) /2eV/m (d) 2eV/m 
50. The energy of a charged capacitor is given by the expression: 
(a) ~ (b) ~ (c) 2qC (d) a 


2) PTS 
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Sis piste capacitor is smaller than other, then charge on Smaller will be: 
(b) More than other 


(d) Will depend upon medium between them 


(b) 3.2x10"C (c) 1.6x10"¢C (d) 


6.4x10 °C 


charge is taken from one point to another over an equipotential surface, the: 
ig done on the charge (b) Work is done by the charge 

z Hone is tant (d) Work done is zero 

sity of electric field'is: 

i. (b) IC (c) Vm (4) Nm! 
distance of the point from A where the electric field is zero is: 


B 
20uC 
80 cm ———————->| 
10cm (c) 33cm (d) 40cm 


d in condenser of capacity C which has been raised to a potential V is given by: 


(b) 5CV" (c) CV @ 
capacitor is first charged then a dielectric slab is introduced between the plates, 
it remains unchanged: 

- (b) Potential (c) Capacitance (d) Energy 
ce is introduced between the plates of a charged air-gap capacitor, The 


will: 
- (b) Decrease 
hanged (d) First increase than decrease 
ch of capacity 2uF are connected in parallel. This system is connected in series 
aci r of 12 WF capacity. The equivalent capacity of the system will be: 


(b) 13uF (c) 4yF (4) 3uF 
ween points A and B in the given circuit will be: 
1.5yuF 
3uF 
B 
te, so. 1. Sek 
(c) 3yF (d) 4uF 


eject b fs | > | oye | 
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UNIT 06 ELECTROSTATICS 


11. Electric lines of force around a negative point charge are: 
(a) Circular, anticlockwise (b) Radial, inwards 
(c) Circular, clockwise (d) Radial, outwards 
12, Electric field at a distance of 10 cm from an isolated point particle with a charge of 2 , 10°” 
(a) 1.8NC' (b) 18NC" (c) 180NC" (d) 


‘is: 


1800 Nc 
13. Which physical quantity would result from a calculation in which a potential difference js 
multiplied by an electric charge: 


(a) Electric current (b)_ Electric power 
(c) Electric field strength (d) Electric energy 
14. Two charges are placed at a certain distance apart in vacuum. Ifa glass slab is Placed betw 
them. The force between them: on 
(a) Will increase (b) Will remain unchanged 
(c) Will decrease (d) Will become infinity 
15. When 10" electrons are received from a neutral metal sphere. The charge on the sphere 


becomes: 

(a) 0.16 uC (b) 0.32 uC (c) -0.1 uC (d) -0.32 pe 
16. What is electric potential energy of 7 nC charge that is 2 cm from a2 nC charge: 

(a) 63x10) (b) 23x10°) (c) 43x 10°) (d) 6.3x107) 
17. Which of the following provides us the slope of Q-V graph for a capacitor: 

q| 
Vv 
(a) Capacitance (b) Energy (c) Energy density (d) Pressure 


18. In the relation Q=CV, which graph correctly describes the relation between “C” and “VY” when 
there ia.eig as dialectric between capacitor plates: 


~Koe eK 


19. If mica sheet is saiesa between the plates of seed! the capacity 


(a) Increase (b) Remain same (c) Decrease ~ (d) Become zero 
20. Ohm x farad is equivalent to: 
(a) Second (b) Henry (c) Weber (d) Tesla 


21. The distance between the plates of a parallel plate capacitor is 4.0 mm and area of each plate is 
8m’. The plates are in a vacuum. What is the capacitance of capacitor? 
(a) 1.7x10*F (b) 8.85% 10°F (c) 34x 10°F (d) 9.0x 10°F 
22. The ratio of the capacitance of capacitor with a given material to the capacitance of the same 
capacitor when the medium is vacuum is eee as: : 
(a) Permittivity of free space  (b) - Specific inductive capacity 


(c) Dielectric constant —@ Energy stored 
Tas = 
Piss Me eteee ts [+ Te 
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ayan Publish 
a = — 
(b) Nature of diele > 
soi the plates (d) All of these Se Betws ag 
a iassom charge and maximum charge on plates of Capacitor at t=RC js (durin 
of capacitor: bd 9, C A 
(b) 99.3% (c) 63% (d) 3.25% 
field intensity is 1 
ssaeirle (b) E=3F/2q (c) E=F/3q (d) None of them 
Selt is the unit ofa : 
scurrent (b) Electrie;potential (c) Electric energy (d) Electric flux 
res charge Q at a potential difference AV. What happens if the voltage applied to 


a battery is doubled to 2 AV? 

pienies falls to half its initial value, and the charge remains the same 
nce and the charge both fall to half their initial values 

Sad and the charge both double 

sacitance remains the same, and the charge doubles 

red in a parallel plate capacitor is 24 J. What is the potential difference between 

tance of the capacitor is 3 4F? 


(b) S4kV (c) 16kV (d) 8kV 
nal force to electric force is always: 
unity (b) Less than unity 
> unity (d) Zero 
difference between the two points can be defined as:... 
ce of the kinetic energy per unit charge 
of the kinetic energy 
ce of the potential energy per unit charge 
ce of the potential energy 
tric intensity is: 
(b) Newton/meter (c) Tesla (d) Coulomb / meter 
(b) Ampere (c) Hertz (d) Volt 
(b) Electrical field intensity 
(d) None of them 
stron is equal to 
(b) Two protons (c) Two neurons (d) None of these 


of a capacitor is a measure of its ability to: 
<ioutdad (b) Store electric field 
‘difference (d) Store magnetic field 
it varies as r° for: 
Sheet of charge (b) A point charge 
Ppa (d) Line charge of infinite length 
nly applicable for: 


(b) Small charges (c) Point charges 
centre of uniformly distributed charged sphere is: 


(b) Kqr () gf 


| 73 SERS ENESCSCAC IES 
Belre)as, [a3] 3s. |e 
siz Petatetetetetele[elelstetels 
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ELECTROSTATICS 


40. Force acting on a positive charge is always: 
(a) In the direction opposite to electric field 
(b) In the direction of electric field 
(c) In the direction of perpendicular to electric field 
(d) In the direction perpendicular to the velocity of charges 
41. A particle carrying a charge 3e, accelerates through a potential difference of 2y. 
acquired by it is: 


UNIT 06 


The ¢ 
nergy 


0.66eV (d) 


(a) 6eV (b)  1.5eV (c) 12e\ 
42. Electric potential difference can be defined as: 
(a) AV=AU-q (b) AV=AU/q (c) AV=AU+q (d) AV=aU%, 
43. A proton has mass m and charge q. It is suspended in electric and gravitational field. What ig th 
magnitude of electric field? ae 
(a) E=mg/q (b) E=meg/qv (c) E=mg/qvB (d) E=q/mg 


44. A charge of 2 C placed in electric field of 10 N/C what will be the work done in 
distance of 5 m: 
(a) 1005 (b) S0J (c) 150) (d) 200) 
45. Two charges of equal magnitude and at a distance r exerts a force F on each other, | 
are halved and distance between them is doubled, then the new force acting on each charge is; 
(a) F/8 (b) F/4 (c) 4F (d) F/16 
46. The total capacity of capacitors shown in Lo adjoining figure between the points A and B js; 


Moving charge a 


fthe Charges 


A 
AF 
1uF , 2uF 
cade 
(a) 1 pF (b) 2nF HF) 3 pF (d) 4 pF 


47. The distance between the plates of a parallel plate capacitor is 2.0 mm and area of each plate is 
2.0 m’. The plates are in a vacuum. A potential difference of 1.0 x 10° V is applied across the 
plates. Find the capacitance. 

(a) 4x10°F (b) 3.54x 10°F (c)- 885x10°F . (d) 9.0x10°F 

48. If the length, width and separation between the plates of a parallel plate capacitor is doubled 
then its capacitance becomes: 

(a) Double (b) Half (c) Four-times (d) Eight-times 

49. The formula for electric field strength is ‘E=F/Q’, where E is electric field strength and F is force 
and Q is charge. Which one of the following options gives the correct base units for electric field 
strength? ; 

(a) kgms?A™ (b) kgs°A* (c) kg'm’s*A (d)ms'A* 
50. For a heat engine ‘A’ ratio of Q: to Q, is 2/3 while that of heat engine ‘B’, ratio of Q; to Q, is 1/3. 
What is the value 7), : 1x? 


(a) 13 (b) 2:3 (c) 1:2 (d) 2:1 


a. 


2? 43. 7 4. 


2, | 43. 
Ey “EN 
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nigel CURRENT ELECTRIcITy 


| 


— PRACTICE TEST NO. 1 


qual resistances are connected in parallel across a battery. Which of the following 
ant is true? 
Same current will flow through both resistance 
fic rrent through smaller resistance is higher 
through larger resistance is higher 
Current can be higher in any resistance depending on emf of the cell 
-s of 2,3 and 5Q are connected in the form ofa triangle. If a battery of 2.5 V is 
52 resistor, then the current passing through 32 will be: 
(b) 0.25A (c) OSA (d) 0.75A 
ry is connected across a 10 ohm resistor. The current is 4.5 amperes. The internal 
e of the battery is: 
, (b) 0.5 ohm (c) 1.1 ohm (d) 
‘shown, the current through the resistor will be: 


S ohm 


R,=100 R2=52 
+ 2 a e 
as 10V 15V 

é A clockwise (b) 5A clockwise (c) =A anticlockwise (d) =A anticlockwise 
wires of same material have length L and 2L and cross-sectional areas 4A and A 
The ratio of their specific resistance would be: 
; PR (b) 8:1 (c) 1:8 (d) Isl 
. of 100 watt is connected to a supply of electricity of 220V. Resistance of the 


a (b) 100 2 (c) 220002 (d) 2420 
“trons per second are flowing through a wire of area of cross-section 0.1 m’, the 
rent flowing will be: 
(b) O1A (c) 10A (d) O.11A 
three bulbs of 25, 40 and 60 watt. Which of them has lowest resistance: 
fat bulb (b) 40 watt bulb (c) 60 watt bulb (d) Insufficient info 
- ota Conductor is 5 ohm at 50°C and 6 Ohm at 100°C, the resistance at 0°C is: 
txts (b) 2 ohm (c) 4ohm (d) 3ohm 
the & flowing through a copper wire. How many electrons will pass a given point 
(d) 6.25 x 10° 


ds (b) 6.25 x 10" (©) 6.25x 10" 


. 


i a a 


By AZHAR IQBAL 0336-7098894 


Scanned with CamScanner 


UNIT 07 CURRENT ELECTRICITY 
for non-ohmic resistance is: , 
11. The ae nik (b) Filament bulb (c) Diode (4) Both b ana 
12 poke aie i for rate of heat generated, if a current of Fampere flow through the bulb is: 
; wie ¥'R (d) IR 
FRt (b) VR () VRE 
13. 0; ok ay are electrical conductivities of Ge and Na respectively. If these substances are heated 
* (b) 0} increases and a> decreases 


(a) Both a, and o> increase 
(c) 0; decreases and o> increases 
14. Five cells, each of emf E and internal resista 
cells is connected wrongly, the equivalent em 


(d) Both a; and a) decreases 
nee ‘r’, are connected in series. If by mistake one the 
f and internal resistance of the combination are 


3r (d) 36, Sr 
SE, Sr (b) 3, 3r (c)» SE, : a5 
15. Me eo cells each having an emf of 12V, are connected in parallel. The electromotive force 
of the combination is: 
(a) 48V (b) 12V (c) 4V ; (d) _3V 
16. A student has 10 resistors of resistance ‘r’. The minimum resistance made by him from given 
resistors is: ‘ 
- — @ = 
(a) 10r (b) To (c) 100 5 
5 nt flows for 30s in a wire, transfer of charge will be: 
2 Ri oe 107 Cc (b) 4x 10°C (c) 6x10'°C (d) 8x10¢C 
18. In the circuit shown, the rate of energy dissipation in the battery is: 
(a) 2W_ (b) 6W (c) 4W (4) 16W 


more than the resistance of cold 
en hot in use? 
(d) 200 


19. The resistance of hot tungsten filament is about 10 times 
tungsten filament. What will be the resistance of 100 W and 200 V lamp wh 


4002 (b) 4009 (c) 2009 : : 
20. ‘euian of current and voltage in a conductor has been shown in the diagram below, The 
resistance of the conductor is: 
4 
, V¢ 
) 
, 
i 
(a) 4ohm (b) 2 ohm (c) 3 ohm (d) | gi 
; Ae : 08? 
21, The current in a resistor is 12.0 mA. What ¢ = . gel 
(a) 0.16 mC (b) 24Mc aN 
P = 0.004041 
. ce =9.° (d) 325 45 kn 


4502. & 
» Ieee 


(Cc. 
3 


5. 


CURRENT ELECTRICITY 


= Tow in metallic conductor of non-uniform cross- 
wre along the length of the conductor is /are; 

Lae (b) Current and drift speed 
rit velocity and drift speed (d) Current only : 


oe <5 10°2,. The resistance of an iron wire of particular length and 


a. If both the length and the diameter of wire are doubled, then the resistivity in 0 


ayan Pub] 


ishey 
Section. The quantity / a 


(b) 2x 107 (c) 4x 10" (4) 8x10" 
yes s difference V is applied toa conductor of length @ and radius r, When potential 
js doubled, the drift velocity is: 

ae (b) Unchanged (c) 

g statements: 

‘vity of a semiconductor decrease with increase of temperature 

solid, the rate of collisions between free electrons and ions increase with 
perature. 

statement(s) from the following: 

ut Z is false 

d Z are true 

but Z is true 

id Z is the correct reason for Y. 

nce and electromotive force: 

(b) Always have same values 

(d) Always have different values 


Doubled (d) Quadrupled 


h of the following statement is true? 
rough each bulb is same 

oss each bulb is not same 

sipation in each bulb is not same 


y is usually equal to: 

t (b) One watt minute 
att hour (d) One joule hour 
cells in series, each having an emf of 1.4 V and an internal resistance of 29, is to 
a small 2 V accumulator of negligible internal resistance. The charging current 


~  () 02A (c) O3A (d) 045A 
tes, each of 500 W, running on 220 V a.c: (i) an electric lamp, (ii) an 
ectric room heater. The electrical resistance is: 
for electric lamp (b) Maximum for electric iron 


heater (d) Same for all 
and in the open circuit, resistance is___: 

_ (b) Zero, zero (c) Infinite, infinite  (d) _ Infinite, zero 
es the electrical potential difference between two points in a wire 


d to move a unit positive charge between the points 
e energy dissipated between the points to the current 
i. 1e POWer dissipated between the points to the current 
‘Me power dissipated: between the points to the charge moved 


~ PH 9 7°) > S 2 Paage 
Or} 4 iz CO ia dus eA = 
———— — 
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34. A cell of internal resistance 2.02 and clectromotive force (e.m.f) 1.5 V is connected to a r 
resistance 3.00, What is the potential difference across internal resistor? 
(a) 5 (b) 0.9 (c), Lz (d) 0.6 
35. Which of the following units are equivalent? ' ; 
(a) (A)and(Cs) (6) (AM)andGC) () A Mand(CVS) Cd) (AV) ang iy 
36. The potential difference between the terminals of a cell in open circuit is 2.2 volt, With resista ) 
of 5 ohm across the terminals of a cell, the terminal potential difference is 1.8 volt. The Nalerasy 
resistance of the cell is: J ’ 
(a) ~ ohm (b) ohm (c) ohm (d) = ohm 
37. The resistor of resistance R is connected to 25 V supply, rate of heat produced in it is 25 J s" Th 
value of R is: . 
(a) 2252 (b) 502 (c) 252 (d) 1259 
38. A heating coil has a resistance of 202. It is designed to operate on 220 V. What electric energy jn 
joules is supplied to heater in 10s? : : 
(a) 2420) (b) 242000 J (c) 242k) (d) 
39. Ohm's Law is applicable only when temperature remains: 
(a) Changing (b) Absolute zero (c) Constant 
40. Electric power is 


UNIT 07 


CSI8t oy 


of 


2.4MJ 


(d) None of these 


(a) Rate of electric work done per unit time (b) Voltage per unit time 
(c) Electric charge per unit time (d) Current per unit time 
41. When bulb is turned on, ohm’s law is applicable 
(a) Yes (b) No (c) Partly (d) None of these 
42. The temperature coefficient of resistance is expressed in: 
(a) °C (b) °C" (c) mc" (d) None of these 
43. 4000 Coulomb charges were passing from the wire for about 12 seconds. Estimate the current 
during this process? 
{a) 333.3 ampere (b) 666.67 ampere (c) 333.33 volts (d) None of these 
44. Internal resistance is the resistance offered by ; 
(a) Source of emf (b) Conductor (c) Resistor (d) Capacitor 


45. Electric current may be defined as 
(a) Rate of flow of charge (b) Rate of flow of momentum 


(c) — Rate of flow of power (d) None of them ‘ 
46. A current of 16 amperes divides between two branches in parallel of resistance 8 ohms and 12 


ohms respectively. The current in each branch is: 
(a) 64A,6.9A (b) 64A,9.6A (c) 46A,6.9A 


47. If a current of 5 amperes flows through the conductor. The number of electrons per secon 


(d) 4.6A,9.6A 
d will 


1a id 9 7.68x10" 
(a) 1.0x10"" (b)  3.12x10 (c) 4x10 (@) 7. oh 
48. What is the power of a bulb if it is operated at 220V and the current in the circuit is 1- ; p 
(a) 330 watt (b) 430 watt + (c) 530 watt (d) 500 wa 


49. Maximum power is delivered when internal resistance of the source equals: 
(a) Zeroresistance  (b) Load resistance (c) Max resistance 

50. 1 kilo ohm = ohm 
(a) 10° ohm (b) 10° ohm 


(d) None of these 


(c) 10° ohm (d) None of these 


CURRENT ELECTRICITY 
PRACTICE TEST NO, 2 


Ayan Publish; 


resistance of 5.50 at 19°C and 21.59 at 200°C. Find the temperature coefficient of 
0 


(b) 32 per degree Celsius 
gree Celsius (d) 


re connected in parallel across 200 V supply line. If one bulh gets fused 
is (b) All the four bulbs will light Pe 
of three bulbs will light (d) Bothbande : 
is . 
> (b) Volts (c) Ampere (d) Newton’s Meter 
- potential difference is required for establishing steady current? 
a enitnd (b) Maximum (c) Constant (d) Varying 
{ the following bulbs has the least resistance? 
a (b) 300W 
(d) 60W 


dius of a certain wire are doubled simultaneously, then the resistance will: 
will be doubled and specific resistance will be halved 
I be halved and specific resistance will remain unchanged 
Il be halved and the specific resistance will be doubled 
and specific resistance will both remain uncharged 
istance be introduced in a circuit in series deliberately? 
e current (b) To decrease current 


rol . (d) Just to give a good look to the current 
does not change with respect to ...... 
tOl (b) Source (c) Time (d) Potential 
psc y difference 
) watts each working for 4 hours per day will consume energy in a month: 
kWh (b) 22.8 kWh (c) 38.8kWh (d) 33.8 kWh 
draw 7.5 A in a 115 V circuit. What is its wattage ratting? 
Ree deeers() 763 (c) 663 (d) 863 
Potential difference of a cell when open circuited is (where “E” is emfof cell): 
~ ) Zero © § @ = 
cal bulbs of 60 W, 200 V rating are connected in series to a 200 V supply, the 
them will be: ; 7 
(b) 10W (c) 180W (d) 20W 


verts non-electrical energy into electrical energy is called: 
; (b) Transformer 


thermal energy (d) A.C motor 
trical energy is converted into another form is called: 
erence: (b) Electric power 


ee ae esi (d) Electromotive force 
Sal '25-W bulb are designed for the same voltage. They have filaments of the 
eri Aheg ratio of the diameter of the 100-W bulb to that of the 25-W bulb 


v2:1 (d) 12 


~ 


sh ‘ (b) 2:1 (c) 


eetefetefejc[+[aifejelsle]e) 
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UNIT 07 CURRENT ELECTRICITY Zavan Py 
16. A 25 W, 220 V bulb and a 100 W, 220 V bulb are joined in series and connected to the main 
ains. 


Which bulb will glow brighter? " 
(a) 25 W bulb (b) First 25 W bulb and then 100 w butt 


(c) 100 W bulb (d) Both will glow with same brightnes. 
17. A heater uses 10 A when connected to 220 V line. If electrical energy costs 20 rupees per iy 
hour. The cost of running this heater for 10 hours is: 


low alte 


(a) 440 rupees (b) 330 rupees (c) 220 rupees (d) 110 rupee 
18. Two bulbs of 500 W and 200 W rated at 230 V will have resistance ratio as: : 
(a) 4:25 (b) 2:5 (c) 25:4 faye 5). 2 
19. Expression written as “V (Q/t)” represents: 
(a) Work done (b) Electric energy 
(c) Electric power (d) Electromotive force 


20. The maximum power drawn from source depends on: 
(a) Value of source resistance (b) 


(c) Value of load resistance (d) 


Both source and load resistance 
Neither source or load resistance 


21. A current of 4.8 ampere is flowing in a conductor. The number of electrons flowing per seco d 
through the conductor will be: . 
(a) 3x 10" electrons per second (b) 7.68x 10” electrons per second 
(c) 76.8 x 10” electrons per second (d) 3x 10” electrons per second 
22. If n resistance , each of r ohm, when connected in parallel give an equivalent resistance of R ohm 
If these resistance were connected in series, the combination would have a resistance inohm, 
equal to: ; : 
@ 4 (>) * (c) mR (d) WR 
23. The resistance of a conductor carrying a current of 2A, when potential difference across it is 20 
V, is: 
(a) OJ (b) 10 (c) 102 (d) 409 
24. A piece of copper and a piece of germanium are cooled from the room temperature down to 77 
K. 
(a) The resistance of each of them increase 
(b) The resistance of each of them increase 
(c) The resistance of copper increases and that of germanium decrease 
(d) The resistance of copper decreases and that of germanium increase 
25. Which of the following statement(s) is/are true about metals? fs, 


(a) Metals have positive temperature coefficient 

(b) Metals have negative temperature coefficient 

(c) Metals have zero temperature coefficient 

(d) Metals have infinite temperature coefficient 
26. Several resistors are connected in series, the resistance of their equivalent resistor will be: 

(a) Greater than any of individual resistor 

(b) Smaller than any individual resistor 

(c) Equal to largest individual resistor b 

(d) Equal to smallest individual resistor = : 
27. The amount of energy obtained by a source with power of 1KW in one hour is equal to one: 


(a) KWh (b) eV > (Ce (d) Calorie 
28. If a wire of resistance R is melted and secosisiior s length, then the new resistance of the 
wire will be: 
us f () R (d) 2R 


(a) 


“fe 2~*~*«éRY AZHVARRIQ{BAL 
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CURRENT ELECTRICITY 
- A ihe current drawn through battery is: 


LSA (c) 10A 


4 ssi (b) (4) 20A 


illimeter cross-secti ; 
50 cm long and one Square m - Section carries a current 
tees ‘to a 2V battery. The resistivity of nichrome wire in ohm meter is: pe 


(b) 4x 107 (c) 3x10" (é) 2x10" 
of wire: , 
e with the length of wire 
ses with the area of cross section 
5 with the length and increase with the cross section of wire 
above statement is correct 
esistance of the circuit shown in the figure is: 
20 22 
22. 
(b) 62 (c) S52 (d) 42 


ce of two wire in parallel is $0. If the resistance of one wire is 3 2, that of 


(b) 50 (c) 32 (d) 62 
between the potential difference across the terminals of the cell and the 
rap shown in the figure. The emf and the internal resistance of the cell 


. esas | 

# (b) 2V,04.0 (c) 2V,52 (d) 5V,20 
below, the power developed in the 6 2 resistor is 6 watt. The power in watt 
4Qis: 
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UNIT 07 CURRENT ELECTRICITY Lavan 
36. Two bulbs one of 50 watt and another of 25 watt are connected in series the mains, Thy Faia 


of 
the currents through them is: 
Without | 
Oape 


CANNOL be 


Calculated 
37. For which of the following the resistance decreases on increasing the temperature: 7 


(a) 2:1 @) 12 (ce) sl (d) 


(a) Copper (b) Tungsten (c) Germanium (a) Aluminum 
38. A certain wire has a resistance R. The resistance of another wire identical with the first eXee 
having twice its diameter is: i 
(a) 2R {b) 0.25R (c) 4R (d) OSR 


39. The resistance of a wire is 20 ohm. It is so stretched that the length becomes three times, t 
new resistance of the wire will be: 
(a) 6.67 ohm (b) 60 ohm (c) 120 ohm (d) 180 ohm 
40. Three resistors each of 2 ohm are connected together in a triangular shape. The resistance 
between ay two vertices will be: 
(a) Sohm (b) Sohm (c) 3ohm (d) 6 ohm 
41.A ates of 10 V and internal silanes 0.52 is connected across a variable resistor R. The 
value of R for which power delivered is maximum equal to: 
(a) 0.252 (b) 1.00 (c) 052 (d) 2.09 
42. The emf of a cell is 1.5 V. When it is short circuited, the current of 6A flows. The internal 
resistance of cell is: 
(a) 0252 (b) 0.75 2 (c) 0.50 2 (d) 109 
43. The emf of a battery is 2 V and its internal resistance is 0.52. The maximum power which it can 
deliver to any external circuit will be: 


hen the 


(a) 8 watt (b) 4 watt (c) 2 watt (d) | watt 
44. The current in a resistor is 8.0 mA. What charge flows through the resistor in 0.020 s? 

{a) 0.16mC (b) 4.0 mC (c) 1.6mC (d) 0.40 mC 
45. Which equation represents the maximum output power 

(a) P=VI (b) P=FR (c) P=VIR (d) Allof these 


46. The current passing through a conductor is directly proportional to the potential difference 
applied across its terminals, provided the temperature and other physical conditions of the 
conductor does not change: 


(a) Gauss’s law (b) Lenz law (c) Pascal’s law (d) Ohm's law 
47. Electric power is: 
(a) Rate of electric work done per unit time 
(b) Voltage per unit time 
(c) Electric charge per unit time 
(d) Current per unit time 
48. A 250V bulb passes a current of 0.3A. Calculate the power in the lamp. 
(a) SOW. (b) 75W. (c) 100 W (4) 990W 
49. The length of a conductor is halved, its resistance will be: 
(a) Halved (b) Doubled (c) Unchanged (d) Quadrupled 
50. A wire of uniform area of ah al a A and length Lis st into two equal parts, the resistivity 
of each part is 
(a) Doubled i (b) Half 


(c) Remains the same 


(d) _ Increase three times 


4 
- | 38. bade sees 40. | 


race 
re stetetetetsteteteteteters th 
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PRACTICE TEST NO. 3 


ayan Publishey 


the resistance between points X and Y is: 


circuit, 
ing 10 
| 
a. Sail % 
(b) 100 2 (c) 152 (d) 5.19 
rons pass through a conductor i in 1s. The current in (mA) through the conductor j is: 
6x10" (b) 1.6x10" (c) 1.6x10* (d)  1.6x10° 
resistance of a cell can be expressed: 
E-V 
(b) IR © — () E-4 
ntial difference of a cell of emf E when short circuit is: 
; E 
(b) z (c) Zero (d) - 
required to provide a current of 10A for 1 hour is; 
(b) 360C (c) 36000 C (d) 360000 C 
different resistors is shown in the figure below then: 
I R; 
sige R; 
vV-e— 
(b) Ri<R, (c) Ri=R: (d) R,=2R, 
fh and area of cross-section both are doubled, then its resistance: 
(b) Will be doubled 


‘become half 
; ins same (d) Will become four times 
long and 2 mm diameter has a resistance of 0.7 ohm, the electrical resistivity of the 


10 ohm x m (b) 2.2x 10° ohmxm 
0” ohm x m (d) O11A 
h resistance R and 2R are connected in parallel, the ratio of heat generated in 2R 


(b) 2:1 (c) 1:4 (d) 4:1 
‘i order. Bulb A is brighter than bulb B, If Ry and Rg are their 
\ ny 


— (b) Ra <Rp (c) Ry=Re (d) None of these 
itance of an ideal cell is: 
(b) 052 (c) 12 (d) Infinity 
aly a oe a A 


2 sl Slam a 
ie a a 
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UNIT 07 CURRENT ELECTRICITY 
13. A 60 ald operates on 220 whe as The current flowing through the bulb is: 

(a) amp (b) name (c) 3amp (d) 6 amp 
14. The resistance of a wire at temperature (°C and (°C are related by: 

a) R, = Ro() +at) (b) Ry = Ro(l- at) (c) R,=Ro (I+at) (d) R,=Ro(1-aty 
15, ere three equal resistors, how many different combination of all the three resistors can be 
made: 

(a) Six (b) Five (c) Four (d) three 
16. The potential difference between head and tail of electric eel can be up to: 

(a) 400V (b) 600 V (c) S00 V (d) 700 V 
17. Effective resistance between A and B is: 

52 
A B 
5 
(a) 152 (b) S52 (c) 5 (d) 200 

18. Two bulb one of 25W, 220V and other of 100W, 220V are connected in parallel across the mains 

of 220V. The current: 
(a) In 25W bulb is more (b) Is same in both bulbs 
(c) In 100W bulb is more (d) None of these 

19. When the power transfer to the load is maximum then the efficiency of battery is: 

(a) 100% (b) 25% (c) 50% (d) 75% 

20. The value of maximum output power is given as: 

FE? 4E2 Ee &? 
(a =— (b) -— (c) <_— (d) P= 
‘gm R OR-aR Rr? 

21. A conductor of resistance of 39 is stretched uniformly till its length is doubled. The wire Is now 
bent in the form of an equilateral triangle. The effective resistance between the ends of any side 
of the triangle in ohm is: 

(a) 5 (b) 2 (c) = (d) | 

22. The resistance of a piece of wire is 242. It is bent to from an equilateral triangle. What is the 
equivalent resistance between any two corners of the triangles? 

(a) 3.32 (b) 4.02 (c) 2.02 (d) 5.32 

23. A piece of wire of resistance 42 is bent through 180° at its mid-point and the two halves are 
twisted together. Then the resistance is: 

(a) 8 (b) 12 (c) 20 (d) 52 

24. The electric resistance of a certain wire of iron is R. If its length and radius are both doubled, 
then: 

(a) The resistance will be halved and the specific resistance will remain Unchanged 

(b) The resistance will be halved and the specific resistance will be doubled 

(c) The resistance and the specific resistance will both remain unchanged 

(d) The resistance will be doubled and the specific resistance will be halved sae 
25. A wire has resistance 160. It is bent in the form of a circle. The effective resistance between 


two points on any diameter of the circle is: 


(a) 40 (b) 320 
pis. [14 [ 15. [16 | 17. 
c b 


a eee 


240 
nae [8] 
cree 
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are connected in parallel. What should be the value of R to be — 


26. Two resistors of 150 and 302 
her two so that the net resistance will be 202? 


connected in series with the ot 
(a) 59 (b) 100 (c) 152 (d) 1200 
27. In SI unit, J C' equal to: 
(a) Volt (b) Pascal (c) Newton (d) Joule * 
28, A 50 W bulb is connected in series with a room heater. If now 50 W bulb is replaced by 100 Ww 


bulb. The heater output will: 
(tl mrs (b) Remain same (c) Decrease (d) Heater will burn out 


If the power company sells electrical energy at Pkr 18/kWh, how much does it cost to run 100 W 


29. 
power for 3 hours: 
(a) Pkr 5.4 (b) Pkr 8&8 (c) Pkr 6.7 (d) Pkr2.5 
30. A 2 kW boiler used for 1 h energy per day consumes the following electrical energy in 30 days: 
(a) 60 units (b) 120 units (c) 15 units (d) 80 units 
31. The effective wattage of 100 W, 60 W and 40 W lamps connected in series, is equal to: 
(a) 200 W (b) 124W (c) 47.8 W (d) 19.3 W 
32. A battery has an emf of 24 V and an internal resistance of 2.5 2. When an external 5.50 resistor 
is vail across the terminals of the battery, the potential difference between the terminals 
will be: 
fa)” 12.50 (b) 13.5V (c) 18.5 V (d) 16.5V 
33. A total charge of 100 C flows through a 12 watt bulb in a time of 50 second. What is the potential 


difference across the bulb during this time? 


" (@) i, Vv iad (b) 6.0V (c) 2.0V (d) 24V 
|. Two bulbs one of 35 W, 220 V and other of 70 W, 220 V in parallel 
mains of 220 V. The current: ea a 
(a) In35 W bulb is lesser (b) Is same in both bulbs 
(c) In 70 W bulb is lesser (d) None of these 
_ 35. Which of the following expression is true? 
(a) 1 watt =(1 ohm) x (1 ampere) (b) | watt =(1) volt) x (1 ampere) 
(c) | watt =(1 ohm) x (1 volt) (d) | watt =(1 ampere) x (1 ohmy 


36. The amount of energy obtained by a source with power of 1 kilowatt in one hour is equal to one: 


(a) Kilowatt hour (b) Electron volt (c) Joule (d) Calorie 
37. Find the resistance of voltage of the circuit is 45 volts and current 30 Amp? 
(a) 1.6 ohm (b) 1.5 ohm (c) 1.7 ohm (d) 1.8 0hm 
38. Which of the following can have negative temperature coefficient? 
(a) Compounds of silver (b) Liquid metals (c) Metallic alloys (d) Electrolytes 


39. Four wires of same material, the same cross-sectional area and the same length when connected 
in parallel give a resistance of 0.25 ohms. If the same four wires are connected is series the 
effective resistance will be 


(a) 1 ohm b) 20h 
40. Volts / Ampere = i i (c) ohm (4) 40hm 
(a) Ohm (b) Pascal 
(c) Ohm meter N f th 
ae A Bs w heaps operates in a 220V circuit. Find the current. tifa BS 
a ‘9 Amp (b) 2Am : 
42. If I, R and t are the ¢ ss A ELIS (d) 3 Amp 
ete be Misa. and time respectively, then according to Joule’s law heat 
a) FRt 2 he ae 
43. SI unit of resistivity is @. 3% cr at @) PR 
(a) Ohm 
P (b) Ohm meter (c) Ohnvmeter (d) Meter/ohm 


Letafavalofa, ic 


pAns: |b 
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UNIT 07 
44. The resistance of a superconductor is: bi. 
(a) Finite (b) Infinite 
(c) Zero (d) Changes with every conductor 


45. Three resistors each having value ‘R’ are connected as shown in figure. What is the 
equivalence resistance between ‘X’ and ‘Y"? 


x R 
Y,. rn 3 
(a) 3R (b) R (c) R/3 (d) R 
46. Three resistors of resistance R,, R, and R; are connected as shown in figure. Equivalence 
resistance is: 
R2 
Ri 
x Mi 
R3 
(a) Ry +R2+R; (b)* Ret k2eRs: (c) (RikatR2RatRaRa* Vy“ RiRaR3) 
Ri R2 Ri +R2 R2R3 
47. The length and radius of an electric resistance of a certain wire are doubled simultaneously, then 
the: 


(a) Resistance will be doubled and specific resistance will be halved 

(b) Resistance will be halved and specific resistance will remain unchanged 

(c) Resistance will be halved and the specific resistance will be doubled 

(d) Resistance and specific resistance will both remain uncharged 
48. Resistivity of a wire is__ ohm-m if 0.75 A current flows through it by applying 1.5 V potential 

difference, take length and cross section as 5m and 2.5 x 10” mn’: 

(a) 1x 107 (b) 2.63 x 10° (c) 19x 10% (d) 

50. Three bulbs B,, B; and B; are connected to the mains as shown in the figure given below. How 


will the incandescence of bul by | be affected if one of bulb B, or B; is disconnected from the 
‘4 


7.85 x 10° 


circuit? 


(a) no change in incandescence 
(b) Bulb B, will become brighter 

(c) Bulb B, will become less bright 
(d) Bulb B; will become less bright 


50. The resistance of a conductor at absolute zero ( 0 K) is: ; : 
(a) Almost zero (b) Almost infinite 
(c) No prediction at all (d) May increase or decrease 


CURRENT ELECTRICITY 


1. Resistivity of a substance is defined as the resistance of a ..... of that substance: 

(a) Meter : (b) Meter square (c) Meter cube (d) Centimeter 
2. Value of current in a short circuit is 

(a) Infinite (b) Zero (c) Minimum (d) Maximum 


3. Resistivity of a wire is ohm-m if 0.75 A current flows through it by applying 1.5 V potential 
difference, take length and cross section as 5m and 2.5 x 10-7 m2. 


(a) 1x 1077 (b) 2.63 x 10-8 (c) 19x 10-8 (d) -8 
j ; 7.85 x 10 
4, Ina conductor, if 6-coulomb charge flows for 2 seconds. The value of electric current will be 
(a) 3amp (b) 2amp 
(c) 3 volts (d) 2 volts 
5. Inseries circuit, current remains 
(a) Same ; (b) Different 
(c) Sometime same sometimes different (d) None of them 
6. Which of the following has a negative temperature coefficient of resistance? 
(a) Tungsten (b) Carbon (c)  Nichrome (d) Plati 
7. Correct form of ohm’s law 
(a) 1=VR (b) lav _ 
8. The SI unit for resistance is? cael @. Bana 
(a) Ohm (b) Ampere (c) Watt (d) Volts 


9, Ifthe load resist: i i 
ie ee ‘ance is less or greater than the source resistance, then power delivered to the 
(a) Zero (b) Less than 
10. A class has ten 25 W fl mits 
F h n compact fluorescent lamps. If these 
day, their energy consumption in 20 days is: i alates. “7 
(a) 1kWh (b) 10kWh 
; } (c) SkWh (d) SOkWh 
11. 22 aim oR pile resistance of the source. Which one of the following relations between 
oles erence (V) and e.m.f (E) is correct? (when source is giving current to external 
(a) E=0 (b) E>V c [= 
; E=V 
12. Four equal resistors when connected i ies dissi a seamed 
ted in series dissipate 5 W 
Ce ‘a ie Ss eathanmentpal pate power. If they are connected in 
a 0W (b) 60W 
At 4 ; (c) 40W (d) 80W 
as catia “eae a resistance r is connected across external resistance R. What is 
Pe - 
cama 2 ed —— the terminals of the battery when external resistance R is 


(c) Maximum (d) infinite 


(a) 20V b ; 
‘a, ‘ (b) ISV (c) 10V d) SV 
ag es . 550 W. How much would it cost to operate it for 2.5 soni A PKR 20/kWh? 
im ; (b) PKR 47.5 (c) PKR 37.5 (d) PKR 57.5 


so 
urce of e.m.f transfers - maximum power to the external circuit when (r=internal 


(a) r=0 
: (b) r<R = 
6. een bulb B,, a 150 bulb B, and a 75 W bulb Agi = he ley 
iy P; and P; are the output powers of bulbs B 
(a) P\>P.=P, (b)  P\<P,=p= ( 


~Sr Th Ta. 
ee 


are connected in series across a 240 V source. 
. B, and B, respectively, then: 
(c) P\>P>P, (d)  P\<P,<P; 


pd [4S [6 | tl abe 1. Tis) 
— fof 8 J 98 [0 Tas Tae. [is [ia [ae [16] 
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UNIT 07 CURRENT ELECTRICITY 


17. Pick out the wrong statement: 

(a) Ina simple battery circutt, the point of lowest potential is the negative terminal of the battery 
(b) The resistance of an incandescent lamp is greater when the lamp is switched off ) 
(c) Anordinary 100 W lamp has less resistance than a 60 W lamp. 


(d) The heat developed in a uniform wire increase directly as the resistance of the wire used is 


increased 
18. Two electric bulbs whose resistances are in the ratio of 1:3 are connected in series. The powers 


dissipated in them have the ratio: 
OY As Me (c) 1:6 (d) 3:1 


19. The power rating ofan electric motor which draws a current of 4.25 A, when operated at 200 y 
’ 


is nearly: 
(a) 425 W (b) 750 W (c) 525 W (d) 850 W 
20. In 1 minute, 1 kW electric fire uses 10 times as much energy as a: 
(a) 1 WLED (b) 100 W bulb (c) 10WLED (d) 1000 W bulb 


21. Three 60 W bulbs are in parallel across the 110 V power line. If one bulb burns out: 
(a) There will be heavy current in main line 
(b) Rest of the two bulbs will stop glowing 
(c) Rest of the two bulbs will glow with initial brightness 
(d) All bulbs will become short circuit 
22. If the electromotive force of the battery is 5 V, the total energy supplied by the battery to unit 


coulomb charge is: 


(a) 2.5 Joules (b) 1 Joule (c) 5 Joules (d) 10 Joules 
23. The specific resistance of manganin is 50 x 10°2 m. What is the resistance of a cube of length 50 
cm will be: 
(a) 10°2 (b) 25x 10° 0 (c) 10°92 (d) 5x10" 


24. A piece of copper is to be shaped into a conductor of minimum resistance. The possible values of 


length and diameter are: 
(a) 1d (b) 21d () 52d (@) 2i,4 
25. What is the number of equal parts into which a conductor having a resistance Ro = 100 1 should 
be cut to obtain the resistance R = 1 9 if the parts are connected in parallel? 
(a) 5 (b) 10 (c) 20 (d) 
26. The example of non-ohmic resistance is: 
(a) Copper wire 
(c) Silver wire 
27. What is the unit of temperature coefficient? 


> 


(b) Carbon resistance 
(d) Tungsten wire ae 


(a) °C" (b) °C (c) °C (d) ac 
28. When 20, 40 and 602 resistances are connected in parallel, their resultant resistance will be: 
is 
@ a (b) Pr a (c) a £ (d) vreuffisient 
29. Two electric bulbs rated as (pl, V) and (P2, V) are connected in series across V source. Then the 
total power dissipation by combination is: 
P;P2 (d) Py + P2 
(aj) Pl +P2 (b) P,P, (c) PtP, PP, “ne 
30. If two electric bulbs have 40 W and 60 W rating at 220V, then the ratio of their resistance will be 
(a) 3:2 (b) 2:3 (c) 3:4 (d) 4:3 
31. A hand drill draws 4 A and has a resistance 14.6 2. What power does it use? 
(a) 234W (b) 184 W (c) 134W (d) 284 W 


Pa 73. [2a] 28. [26 72. [30 [3 
a7. [i8. [19. [20. [21. 22. [23. [am Parana s auas 
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32. 


33. 


35. 


36. 


37. 


39, 


40. 


41. 


. The equivalent resistance of resistors connected in series is always: 


CURRENT ELECTRICITY 
The emf E of a cell varies with the current drawn from the cell according to the graph: 


(a) ! es (ce) © = iat i 


| re oe 
The resistance of a conductor increases with 
(a) Increase in length (b) Increase in temperature 
(c) Decrease in cross-sectional area (d) All of these 


. The terminal potential difference of a cell is greater than its emf it is: 


(a) Being discharged b) I Cae 
(c) Being charged ‘e Chirehdegetl lisch 


The current in the adjoining circuit will be: 
NSE 1 49 22 
(a) O.1A (b) OSA (c) 10A (d) 20A 


(oan 
bag bs win, aee have tungsten filaments of same lengths. If one of them gives 60 watt and other 
(a) 100 watt bulb has thicker filament 
(b) 60 watt bulb has thick filament 
a ee filament are of same thickness 
( tis possible to get different wattage unless the lengths are differ 
Two identical heaters rated 220 volt, 1000 w: Senekandate 
volt lines. If resistance do not “ee oo cmparatae lee dicadiied, as : 7 
(a) 1000 watt (b) 2000 watt (c) 500 watt <a watt 


(a) Equal to the mean of component resistors 
(b) Less than the lowest of component resistors 
(c) In between the lowest and the highest of component resistors 
. (d) Equal to sum of component resistor a 
increasi F i i 
y as Re re: the specific ee seoneeeter and a semiconductor is: 
: S) Increase, decrease (d) rrsakt =) 
n the given figure, the equivalent resistance between the points A and B is: 


B 
(a) 80 
(b) 69 
A wire has resistance 16 0. I ald (d) 29 
tis bend , ;. 
ran mt vertices of square is: in form of a square. The effective resistance between any 
®..48 (c) 90 (d) 122 
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UNIT 07 
42. Equivalent between A and B will be: 


UNIT 07 CURRENT ELECTRICITY ZT 


1. The electrical resistance of metals: 
(a) Increases with an increase in temperature ~ (b) Decreases with an increase in temperature 
(c) Independent of temperature (d) May increase or decrease 
2. The effective resistance of n identical resistors connected in parallel is x. If the resistors are 
connected in series, the effective resistance becomes: 


x g x 
(a) nx (b) = (c) nx (d) = 


32 


32 


A 30 32 B 
: Pt a ee (4) 3.6 ohm 3. Three resistances 4 2 each are connected in the form of an equilateral triangle. The effective 
43. The resistance of a wire of uniform diameter d and length L is R. The resistance of another wire Sveaeurighrsetonnde ee: 
of the same material but diameter 2d and length 4L will rs ; (a) 82 (b) 122 (c) ; 2 (d) 5 a 
(a) 2R (b) R (c) 3 (d) 7 4, When a current flows through a conductor its temperature: : 
44. The length of the wire is doubled. Its conductance will be: ey eae Oy Remeneate 
i aN (c) Decrease (d) Increase 
ote fe) Haived (c) Quadrupled (d) 3 z the original 5. Through a semiconductor, an electric current is due to drift of: 
value Free electrons iti 
' ; f > (a) Free electrons b Positive and 
45. In the diagram shown, the current throug tor will be: =. Se ® (b) and holes (c) negative ions (d) protons 
2 and 5 of same material and same length have radius r and 2r. resistanc 
A is 32 Q, then resistance of B will be: ~ — e i» 
(a) 82 (b) 162 (c) 322 ; 
: (d) 1282 
7. A 60 watt bulb carries a current of 0.5 amp. The total charge passing through it in 1 hour is: 
‘ en (a) i 3600 C (b) 3000C (c) 2400C (d) 1800C ‘ 
8. bi! Serres ofa bulb will be reduced ifa resistance is connected in: 
: " 4 a eries with it (b) Parallel with i 
(a) 34 (b) 5 (c) 34 (d) 34 (c) Series or parallel with it (d) Eeigiencened bull cannot be reduced 
9. Two electric lamp of 40 watt each are connected in parallel. The power consumed by the 


combination will be: 


(a) 20 watt (b) 80 watt (c) 500 watt 
10. Which of the adjoining graph represents ohmic device. 1 LO 


| 4 | 
(a) - a ©. I Na @ ae 


46. If R; and R; are respectively the filament resistance of a 400W bulb and 200W bulb, designed to 


operate on the same voltage, then: 
(a) R== 2R> (b) R, - 4R, (c) R3 = 2R, (d) R, = 4R2 
47. The resistance of a wire R is cut into four equal parts and these parts are connected side by side. 
The effective resistance becomes: A 


R R R 
& = 2) i 
(a) > (b) 3 (c) r (d) 16 


48. A wire has a resistance of 12 ohm. It is bent in the form of a circle. The effective resistance 
between the two points on any diameter of circle is: 


(a) 120 (b) 240 (c) 62 (d) 30 Hi Fhsterere 73 Ee 
49. Three resistors of 5 Q, 10 2 and 15 2 are connected in parallel across a battery of 10V. The 0 emfo attery is 6 V and internal resistance 0.5 2. It is connected to a wi ‘etiine 30 
potential drop across 10 2 resistor is: The current in the wire is: a wire of resistance 2 2. 

(a) 2V (b) SV (c) SIV (d) 10V (a) 3A (b) 033A ini A deck 


12.4 i ri 
cell of internal resistance rts connected on an external resistance R. The current will be 


s , in a house 
50. Two electric bulbs, one of 200 V, 40W and the other of 200V, 100W are connected in a maximum in R if: 


wiring circuit: f@) R 
(a) They have equal currents through them ae _ (b) Ree r 
13, (c) Ror R= 
(b) The resistance of filaments in both the bulbs is same “~—_ temperature coefficient of resistance is for: Ne 3 
(c) The resistance of filament in 40W bulb is more than the resistance in 100W bulb arbon (b) Germanium (c) Copper (d) Silicon 


(d) The resistance of the filament in 100 W bulb is more than he resistance in 40W bulb 


Aa a MT 
el eee Lenat 
td fafotate | 
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UNIT 07 , : 
nal resistance is 0.1 Q, is connected with a resistance of 3,9 2 the 


. Anelectric bulb is rated 220 V, 200 W. The power dissipated 


CURRENT ELECTRICITY 


A cell whose emf is 2V and inter’ oe 
ss the cell terminal will be: 
voltage across the ce ae es ET 


a) 0.5V (b) 
£3 voltage V and current ‘J’ graph for a conductor at two different temperatures T, and T, ore 


show in the figure. The relation between T, and T, is: 
I T) 


T: 


, s A ora 
(a) Ti>T2 (b) T,=T: (c) Ti=T2 (d) T,<T, 
. Which of the following is correct expression of power? 
(a) P=IR (b) P=VI () P=o (d) Allof these 


R 
by it when operated at 110 V js; 
(a) 50W (b) 25. W (c) 75.W oy 


. Three equal resistors connected to parallel have equivalent resistance R/9, When they are 


connected in series then the equivalent resistance is: 
(a) R3 (b) R (c) 
The resistance of insulators: 
(a) Increase with increase in temperature 
(b) Decrease with increase in temperature 
(c) Remain same with increase in temperature 
(d) Becomes infinite with increase in temperature 


The conductivity of a super conductor is: 
(a) Infinite (b) Very large (c) Very small (d) Zero 


What carries current in an electrolyte? 
(a) Electrons only (b)  -ve ions only (c) 
If two wire made of the same material have lengths in the ratio 1:2 and the radii in the ratio 2:3, 
then the resistance are in the ratio of: 
(c) 8:9 (d) 9:8 


(a) 4:9 (b) 9:4 
The maximum power is delivered to a circuit when source resistance is load resistance: 


(a) Greater than (b) Less than 
(d) Greater than or equal to 


2R (d) 3R 


Both +ve and — 


+ ve ions only (d) : 
3 ve ions 


(c) Equal to 
A3 ohm resistor having 2 A current will dissipate the power of: 

(a) 2W (b) 6W (c) I8W (d) 12W 
Resistance of 220 V, 100 W lamp will be: 

(a) 4.84 ohm (b) 484 ohm (c) 48.4 ohm (d) 48440 ohm 


Two electric bulb whose resistances are in the ratio of 1:4 are connected in parallel to a constant 


voltage source, The powers dissipated in them have the ratio: 


(a) 1:2 (b) 4:1 ic) 27 (d) 1:4 eS 
Three resistances 20, 30 and 52 are connected in parallel to a battery of 10 V and of negligible 
internal resistance. The potential drop across the 32 resistance will be: 

(a) 2V (b) 3V (c) SV (d) 10V 


— 
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28. A 220 V and 700 W electric kettle and four 220 V and 100 W bulbs are connected in parallel. On 
connecting this combination with 220 V electric supply. The total current will be: 
(a) 5.5A (b) 6.9A (c) SOA (d) O2A 
A cell of emf E has internal resistance r. It is connected across external resistance of value x. The 
potential difference across the terminals of cell is E/2, then: 
(a) x=r (b) x<r (c) x>Fr (d) x=0 
30. Two electric bulbs rated as (P,, V) and (P;, V) are connected in series across V(volts) source. 
Then the total power dissipation by combination is: 


29. 


: PyP +P. 
(a) P)+P, (6) pe () JPPs io 
31. The unit of electromotive force is: 

(a) Newton (b) Watt (c) Joule d) Volt 
32. The electrical energy consumed by a 100 W bulb in . hour is: * ; 

(a) 1000 kWh (b) 10 kWh (c) 100kWh (d) 1kWh 


33. Which of the following pair/pairs contain sources of emf only? 
(a) _ Batteries and thermocouples (b) Batteries and transformers 
(c) Solar cells and electric generator (d) Both A andC 
34. Two 100 W,220 V bulbs are first connected in series i Power 
Bo srcty Seive: in then in parallel. in each case 
(a) 200 W, 160 W (b) 50 W, 200 W (c) 50 W. 
¢ j , 100 W (d) 100 W,50W 
35. Of the two bulbs ' 7 
a ulbs in a house, one glows brighter than the other. Which of the two has larger 
(a) Bright bulb (b) Dim bulb 
(c) Both have same resistance (d) Bri stance 
ghtness does not depend on resi 


36. If th i i 
if € power rating of a vacuum cleaner is 550 W, the current it draws in a 220V electric circuit 


(a) O04A (b) 25A 
! ¥ (c) LSA 
37. ae Sackpnes of a battery is ..... ohm, if, BH ee FIA pe 
a (b) 0.1 {c) 0 ol 
. . . ‘ < N 
38. = aa exists between current and voltage in terms of POA pi 2 
a) on linear (b) Varying (c) Linea : 
39. A Baers: of 40 Ohms is attached to a circuit having current of 300 ime pees al 
(a) 12000 volts (b) 15000 volts (c) 20000 volts (d) 300 volts 


40. Terminal potential difference of a cell 
(a) Increases with increase in its internal resistance 
(b) Decrease with increase in internal resistance 
(c) Is independent of its internal resistance 
(d) None of these 


41. If the conductor resistance i 
ice is 50 i iti 
eat oe is 50 ohm and the current passing through it is SA. What is the value 


: (a) 150V 
42. a law is true for 
a) Metallic conductors at low tempera 
i tui 
(b) Metallic conductors at high sbrebet 


(c) For electrolytes, when 
. . current 
! Fee Sindsiwhén conese the : Passes through them 


(b) SOV (c) 250V (d) 15V 
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UNIT 07 
43. The heat sensitive device whose resistivity changes very rapidly with change of temperature jg 
called a: 
(a) Resistor (b) Super-conductor 
(d) Thermistor 


(c) Thermocouple 
44. When the length of the conductor is doubled and the area of cross-section remain the same then 


its resistance: 
(a) Remains the same (b) Will be doubled 


(c) Will become half (d) Will increase by four times 
45. If 1 ampere current will flow in Sm conductor for 1 hour the charge flow will be 
(a) SC (b) 18000C (c) 1C (d) 3600C 
46. A potential difference of 10V is applied across a conductor whose resistance is 2.5 ohm. What is 
the value of current flowing through it? 
(a) 4A (b) 2A (c) 6A (d) 10A 
47. The specific resistance of a conductor increases with: 
(a) Increase in temperature 
(b) Increase in cross-sectional area 
(c) Decrease in length 
(d) Decrease in cross-sectional! area 


48. Req = R; + R) + Rs + ....-..- + Rn is the combination in 

(a) Series (b) Parallel (c) Bothaandb (d) None of these 
49. Materials that have both metallic and non-metallic characteristics are called: 

(a) Semiconductor (b) Metal (c) Non metal (d) Organic compound 
50. As compared to thin wires, thick wires have: 

(a) Moreresistance (b) No resistance (c) Less resistance (d) Same resistance 
51. The battery of a pocket calculator supplies 0.35A at a potential difference of 6 volts. What is the 

power of the calculator? 

(a) 9 Watt (b) 2.1 Watt (c) 4 Watt (d) 7 Watt 
52. An immersion heater of 400 watts kept on for 5 hours will consume electrical power of: 

(a) 2KWh (b) 20KWh (c) 6KWh (d) 12KWh 
53. The graphical representation fo Ohm’s law is: 

(a) Hyperbola (b) Ellipse (c) Parabola (d) Straight line 
54. The specific resistance of a rod of copper as compared to that of thin wire of copper is: 

(a) Less (b) More 

(c) Same 


(d) Depends upon the length and area of cross-section of the wire 
55. 1/Req = Lp ey ee +1/R, is the combination in 
R, Ry Rs 
(a) Series (b) Parallel (c) Both of them 


56. Three 6 2 are connected as shown in the diagram. 


(d) None of them 


What is the resistance between points ‘A’ and ‘B’? 


(a) 6 (b) 162 (c) 42 (d) 2 


5 


4. 


cee aa — 
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UNIT 07 CURRENT ELECTRICITY 

37. Which combinations of seven identical resistors each of 2 2 gives rise to the-resultant of 10/11 2? 
(a) 5 parallel, 2 series (b) 3 parallel, 4 series ’ 
(c) 4 parallel, 3 series (d) 2 parallel, 5 series 

If a resistor having resistance ‘R’ is cut into three equal parts, then the equivalent of parallel 


combination is: 
(a) & (by 3 . (c) & (d) & 
R R 9 3 


59. The resistance of a piece of wire is 12 9. It is bent to form an equilateral triangle. What is the 
equivalent resistance between any two corners of the triangles? 
(a) 132 (b) 4.09 (c) 2.09 (d) 2.72 


60. Total resistance between ‘A’ and ‘B’ in the given circuit is: 


58. 


A \/ 


(a) 5.62 (b) 3.330 (c) 0332 (d) 662 
61. Calculate the charge passing through the circuit if it’s current is 10 Amp and the recorded time is 
15 seconds: 
(a) 1500 coulomb (b) 150 coulomb (c) 13400 coulomb (d) -140 coulomb 
62. Coulomb per second is equivalent to: 
(a) Ampere (b) Farad (c) Henry (d) Watt 
63, Calculate the time taken for the charges to complete the circuit if the total charges were 5000 
Coulomb and the current of the circuit was 20 Amp? 


(a) 250 seconds (b) 350 seconds (c) 400 seconds (d) 500 seconds 
64. Copper wire is used as connecting wire because: 

(a) Copper has high electrical resistivity (b) Copper has low electrical resistivity 

(c) Copper has low electrical conductivity (d) Copper has high value of elasticity 
65. The fractional change in resistance per Kelvin is known as: 

(a) Coefficient in resistance (b) Temperature coefficient of resistance 

(c) Resistance (d) None of these z 
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ELECTROMAGNETISM 


1. The radius of curvature of the path of the charged particle in a uniform magnetic field is directly 


proportional to: 


(a) The charge on the particle (b) The momentum of the particle 
(c) The energy of the particle (d) The intensity of the field 
2. Lorentz force can be calculated by using the formula: 
(a) F=q(E+vxB) (b) F=q(E-vxB) (c) F=q(E+v.B) (d) F=q(ExB+y) 


3. Anelectron is moving on a circular path of radius r with speed v in a transverse magnetic field B, 


e/m for it will be: 
@ = (b) = 2 W (4) Byr 
4. Acharged particle enters a magnetic field B with its initial velocity making an angle of 45° with 
B. The path of the particle will be: 
(a) Straight line (b) Circle (c) Ellipse (d) Helix 
5. Acharge moving with velocity v in x-direction is subjected to a field of magnetic induction in the 


negative X-direction. As a result, the charge will: 


(a) Remain unaffected (b) Start moving in a circular path y-z plane 

(c) Retard along X-axis (d) Move along a helical path around X-axis 
6. Acharge q is moving in a magnetic field then the magnetic force does not depend upon: 

(a) Charge (b) Mass (c) Velocity (d) Magnetic field 
7. Charge to mass ratio of neutron is: 

©, = ) = ©) aoa (@) Zero 
8. The magnetic flux is maximum when angle between magnetic field and area is: 

(a) 0° (b) 60° (c) 90° (d) 30° 
9. A unit of magnetic induction is: 

(a) Wbm? (b) Wbhm (c) WbA'm'! (¢) Wb 

id B. Suddenly the field is 


10. An electron is moving in a circle of radius r in a uniform magnetic fiel 
reduced to B/2. The radius of the circle now becomes: 
(a) 1/2 (b) 1/4 (c) 2r 
11. An electron describes a circular orbit of radius 2 cm in a uniform magnetic 
the electron is doubled, then the radius of the orbit will become: 
(a) O0.5cm (b) 10cm (c) 2.0cm (d) 4.0 cm ) 
12. A proton and an @-particle, accelerated through same potential difference, enter a region of 
uniform magnetic field normally, If the radius of proton orbit is 10 cm, then that of a-particle’s 


(d) 4r 
field. If the speed of 


orbit is: 
(a) 10cm (b) 20cm (c) 10V2cm (d) 5V¥2cm 
13. If we double all the parameters of force acting on charge moving in magnetic field keepiné 
@ = 90° (between magnetic field and velocity) then magnetic force becomes: 


(a) ‘times (b) 2 times (c) 8 times (d) 1/8 times sens: 
14, A 0.50 T field over an area of 2 m’ which lies at angle of 60° to the field, then the magnetic 
(a) 0.50 weber (b) 0.75 weber (c) 2 weber 
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UNIT 08 ELECTROMAGNETISM 
15. The magnetic field outside the solenoid due to current is taken as : 
(a) Strong (b) Weak (c) Zero (d) Uniform 


16. A solenoid 15 cm long has 300 turns and a current of 5 A fl i 
Raid ewtelde the selousidt lows through it. What is the magnetic 


(a) 0.65 x 107? Wb m=? (b) 44x 1073 -2 
(c) 13x 10-? Whom (d) ~ ze80 vere 
17. One tesla is equal to 
(a) NA-!m7} (b) N-l4m (c) ANm=} (d) NA-'m 


18. A current carrying power line carries electronic t Wha 
direction of the magnetic field at a point above he whee? piectjeageslishe egy 
(a) East to west (b) North to south (c) West to 
. east (d) South to north 
19, A proton enters a magnetic field of flux density 3.0 Wb m= wi ? -1 
an angle of 30° — the field. The force on ee gees will be: ~ie Toe ole 
(a) 2.4x107!2N (b) 24x 10-12. 10712 
20. The magnetic force is simply a: pe et i isu 
(a) Reflecting force : 
J (b) Restoring force 
21. By Solin ae of turns of the coi g nr eros 
tabi ode e coil and making area of each turn half, the magnetic flux 
(a) Doubled (b) Halved 
(c) 
22. A solenoid is 1.0 m long and it has 4250 turns. Ifa castiaFer Sek is fl Ae peas i 
the magnetic field at its centre? Se 
(@) 54x 107°T )  27x10°7T ©) 135x107T @&) 0.075 x 10° 


23. A long solenoid has n turns per met i 
ay ceike osienaans per metre and current I A is flowing through it. The magnetic field at 


(a) onl b 
= : (b) zero (c) pani (d) 2uonl 
= ae om following quantities, is not affected by the magnetic field? 
g charge (b) “Ch i fc 
(c) Current flowing in conductor acatychees 
2 (d) Stat / 
25. i — between area and magnetic field, flux is ener Sos : 
O degree (b) 90 degree (c) 45 de 
26. ~Sppeeona between wires is inversely proportional to ae One 
istance 
b 
(c) Charge on them a Nhs at mete r 


- Force on a i i i i 
She moving charge in a uniform magnetic field will be maximum, when angle between v 
(a) 0 b) 3 
28. One cha i salabe it 
rge enters in magnetic field of 2x 10° T i i rec 
velocity of 10’ m/s. What will be the radius of acaree one ae ore 


(a) Im 
29, If ‘A’ is fund (b) 0.5m (c) Sm d 
(@) [M TA) dimension of ampere then the dimension of magnetic in snail is: 
. (b) (MT A ] (c) [MPLZA"} (d) [MLTP-L2A2} 
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ris i i i ic field i UNIT 08 ELECTROMAGNETISM 
30. Ifa charge particle enters In a region where electric and magnetic field are parallel to its motion r > 
then it will: : 44. er, is — fn of circular path, If particle has mass m and charge q: 

(a) Deflect upwards ; (b) Deflect downward a) r=qb/m (b) . r=mv/B (). tom a wes 

(c) Speed up (d) Speed down 45. = ageaerlen between two wires which are having current in coped totten will: “a 
31. Magnetic field is very strong where field lines are: (a) ttract each other (b) Repel each other 

(a) Zero (b) Far apart (c) Very close (d) None of these (c) Experience no force between them (d) None of these 
32. If magnetic field is doubled then magnetic energy density becomes: 46. BR” Arad is the dot product of magnetic induction and: 

rea 
a ea (b) Vector area (¢) Unit area (d) None of these 


(a) Four times (b) Two times 


(c) Three times (d) Six times 
An object has mass and charge. It is moving in the direction of some field. Which type of field 


47. If a current wire of 2 A and length § : 
the force experienced by it: nei ~m enters perpendicular to magnetic field of 10T. Calculate 


(a) 5ON 
(b) 100N (c) 200N (d) 25N 


33. 
exerts a force on the object? , : 
(a) Electric and magnetic fields only 48. A Ta, fea aa through a conductor produces 
(b) Magnetic and gravitational fields only Ppatere’ ng of (b) Magnetic field (c) Both 
(c) Electric and gravitational fields only #. ey o “ 4 see ree emer (4) None of these 
(d) Electric, magnetic and gravitational fields 5 pa tates TRS (b) Electric flux (c) Both 
34. When a charge particle enters in the magnetic field perpendicular to the velocity of charge ov. Face oF Coll having clockwise current: mane (d) None of these 
é ss ’ (a) Behaves like north pole : 
followed path is: B. pO (b) Behaves like south pole 
(b) Parabolic (c) Elliptical (d) Hyperbolic OF ean. Magnet of varying poles (4) Does not behaves like maguet 


(a) Circular 
35. If magnetic field is given by B=(2i +3j-8k) and a 
max flux will be: 
(a) -20 wb (b) 30wb (c) 20wb t (d) 80 wb 
36. e/m = 
(a) mv/Br (b) v/Br (c) 1/Bv (d) B/vr 
37. What is the angular frequency during the circular motion when a charge q is moving in magnetic 


field B. ’ 
(a) qm/B (b) qB/m (c) m/qB (d) qmB 


loop of area 10 m’ is placed in field in y-z plane, 


A circular loop of area 0.05 m* rotates i i netic 
if es in a uniform magnetic field of 0.2 T. If 
+ If the loop rotates 


about its diameter which is perpendic: ular to 
i ety 1a: the magnetic field, find flux linked with loop when 


38. The strength of the magnetic field at a point r near a long straight current carrying wire is 8. The (a) 0.01 Wb (b) OWb 
field at a distance = will be: 2. Ifa charge of 2C is travelli (c) 8.66x10° Wb = (d)_:0.86 Wb 
: ? : ey ng parallel to a magnetic field of 4T with 20 mis. Calculate the net 
(a) - (b) = (c) 2B (d) 4B (a) 160N 
RES, (c) ON (d) 100N 


2 
39. An electron is moving along negative x-axis. To get it moving on an anti-clockwise circular path 


in x-y plane, a magnetic field is applied: 
(a) Along positive y-axis 
(c) Along positive z-axis ; (d) 
40. Magnetic flux will be maximum when: 
(a) Angle between B and A is 45° 
(b) B lies parallel to the plane of area A 
(c) B lies perpendicular to the plane of area A 


3. A rectangular loop of dimension 3 em by 5 cm Pp 
of z 2h va the magnetic flux through the loop 
a wb (b) 0.015 wb 
eel J 015 w (c) O.1S wb (d) 0.00015 Wb 
i particle and photon i i i i iform 
hen wi calpain ms _ moving with same velocity enter in uniform magnetic field 
x : 
Re icy ian aha < roar Particle (c) Photon (d) All of these 
, Velocity y, it enters a uniform magneti irecti i 
Perpendicular to B. What is the path of the charge particle inside = peice a 


laced perpendicular in uniform magnetic field 


(b) Along negative-axis 
Along negative z-axis 


(d) Bisanull vector a ic : 
41, A charge is projected with 20 ms~! velocity in a magnetic field of 5 T at an angle of 30°. If force 6. “5 aa A (b) Circular (c) Parallel to v (d) Parallel to E 
of 4.8% 10°27 Nie exerted om the charge, then value of chagii ean bei E nee moving _ Snv/s enter at 30° in 3T, calculate the force experienced by it: 
(a) 16x10-C (b) 2.7x107%C (c) 48x107"C (d) 96x10 C 7. The unit of magnetic flux “ pain (c) 20N (d) 30N 
42. An electron is moving along the line of force in magnetic field B with velocity u, then maximum (a) Tesla > -w 
force acting on the charge is given by ' : % Ampere’s law gives us the hone phage (d) Henry 
(a) Bue (b) Bu/q (c) Ba/u OUP (a) Force and velocity of charge — 
43. If magnetic field vector is B = (i+2j+k) and area vector is (2i+j+k) then flux related to this ts: (c) Current and force (b) Force and magnitude field 
(a) 4Wb (b) 5 Wb “%) 6Wb (d) 7 Wb (d) Current and magnetic field 
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9. The diagram shows a small magnet hanging on a thread near the end of a solenoid carrying 


steady current I? 


What happens to the magnet as the iron core is inserted into the solenoid? 
(a) It moves towards the solenoid 
(b) It moves away from the solenoid 
(c) It moves towards the solenoid and rotates through 180° 
(d) It moves away from the solenoid and rotates through 180° 
10. For which value of "@" between plane area of a coil and B, flux reduces to 2 times its maximum 
(a) 30° (b) 90° (c) 45° (d) 60° 
11. A proton is moving with velocity V in a direction opposite to the direction of magnetic field B, 
The magnetic force experienced by the proton is: 
(a) Bev (b) —Bev (c) By (d) Zero 
12. The magnetic force on a current carrying conductor of length L, carrying total no. of charges 
“nAL”, each charge of value “q” is given as: 
(a) F=q(xB) (b) F=qlAWxB) (©) F=qnALWxB) (4) F=nAqWxB) 
13. The magnetic flux is minimum when angle between magnetic field and plane area is: 


(a) 0° (b) 30° (c) 60° (d) 90° 
14, A particle moving in a magnetic field increase its velocity then its radius of the circle: 
(a) Decreases (b) Increases (c) Remains same (d) Becomes half 


15. A proton, a deuteron and an @-particle, having the same kinetic energy, are moving in circular 
trajectories in a constant magnetic field. If r,, rq and Tq denote, respectively the radii of the 
trajectories of these particles respectively, then: 

(a) %] =p <Te (b) —@>Iry>Tp (c) %] =Ty>Tp () % =ta <a 

16. What happens to the magnetic field produce by a solenoid if the number of turns of solenoid and 
its current are doubled, while its length is quadrupled? 


(a) Becomes twice (b) Becomes quadrupled 
(c) Becomes 8 times (d) Remains same 
17. In particle velocity selector method, the selected speed v is given by 
(a) E (b) E? (c) eeremB (d) E& 
v= B p= z v= E B2 
18. The force experienced by a charge particle is zero, when charge particle is projected at: 
(a) @=0° (b) 6@=90° (c) 6 = 45° (d) @=120° 


19. A long straight current carrying conductor has current direction from bottom to top when held 
vertically. What will be the direction of magnetic field lines when observed from top of the 
conductor? 

(a) Clockwise c (b) Vertically upward 
(c) Anticlockwise (d) Vertically downward i 

20. A proton and a-particle enter a magnetic field normally. If the force experienced by the proton ' 
double of that experienced by a-particle, the ratio of their speeds is: 

(a) 0.5 (b) 2 (c) 1 (d) 4 


<4 


i SO AR OTP AC 
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21, Protons and @-particles of equal momenta enter a uniform magnetic field norm 
their orbits will have the ratio: _ ally. The radii of 


22. One Wb m” is equal to: (<) (d) 4 
Qaauters (b) 10° gauss (6) 10? gauss (10° 


23. A proton is moving with 2x10’ ms” Ilel to 2 unifo 
force on the proton is: Lag uniform magnetic field of 2.5 T. The magnetic 


(a) 25x10"N ——_(b)_ 8x10" N (c) 8xl0"'N (d) Zero 


24, If an electron is placed in a uniform magnetic field 7 
force acting on it is: - as shown in the figure. Then the direction of 


——______+; 


( ) Velocity of electron 


a 
(a) Upward (b) Downward (c) Outofthe paper (d) None 
25. A charge of 1C is moving in a ma 


metic field 0.5 i 
field. Force experienced is: : T with a velocity of 10 m/s perpendicular to the 


(a) 5N (b) 10N c) 0 
; .5 N 
26. A owe ane will gain energy due to the et oak of: ar 
a lectric field (b) Magnetic field (c) Both 
4 Id of these 
27, An electron 4's moving in the north direction. It experiences a force in nt patent 
The magnetic field at the Position of the electron is in the direction of: oe 
(a) East (b) West (c) North 


28. A proton moving with velocity v is acted < 
pata ale ity upon by electric field E and magnetic field B. the proton 


(a) E is perpendicular to B i perpen: 
(b) Eis parallel to v and i 
(c) E,Bandvare mutually perpendicular and (4) Eand B both are parallel eae ug 


vo=- 


29. A strong magnetic field is applied on a stationary electron then: 
(a) Electron moves in the direction of field — : , 
a (c) Electron remains Stationary 
. The current is flowing in south direction along a po 
above the power line is: 


(b) Electron moves in opposite direction 
(d) Electron starts spinning 
wer line. The direction of magnetic field 


a steady speed of 2 ms" Silden (d) West 
ms towards a coil of wire which is ed 
ometer. The magnet is now wi connected to a 
galvanometer is in a now withdrawn along the same path at 4 m/s. The deflection of the 


(a) Same direction as previ . 
" Previously, with the ’ 
(b) Opposite direction as avandia with a, of deflection doubled 
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32. F’ is maximum magnetic force acting on a chargé. Now if we change the direction of velocity of 
charge and it makes an angle of 45° with magnetic field then the force becomes: 
(a) F (b) 2F (ct Ff (d) V2F 
2 v2 
33. An @- particle and proton having same momentum enter into the region of uniform, 
perpendicular magnetic field. The ratio of radii of curvature of their circular paths in the 
magnetic field is: 
(a) I: (b) 1:2 (c) 1:4 (d) 4:1 
34. A charged particle of mass m and charge q describies circular motion of radius rin a uniform 


magnetic field of strength B. The frequency of revolution is: 
2mm Bm 


B Be 
(a) i (b) ae (©) “Bg ©) 


35. A charged particle moves with velocity v in a uniform magnetic field B. The magnetic force 
experienced by the particle is: 

(a) Always zero 
(c) Zero if B and V are perpendicular 

36. Magnetic flux is given by: 
(a) Dot product of magnetic field and area vector 
(b) Cross product of magnetic field and area vector 
(c) Both of these 


(d) None of these 
37. Find the maximum force on the conductor having length 60cm, current 2.75 A and flux density of 


UNIT 08 


(b) Never zero 
(d) Zero, if B and v are parallel 


9 units. 
(a) 14.8 (b) 18.45 (c) 84.25 (d) 7.325 
38. When current passes through a solenoid coil, it behaves like a: 
(a) Circular magnet (b) Bar magnet 
(c) Loop magnet (d) Magnetic compass 


39. When a magnet is moved with its N-pole towards a coil connected with galvanometer, the farther 
end of the coil acts as: 


(a) N-pole (b) S-pole (c) May AorB (d) None of these 
40. An a-particle moves at right angles to a uniform magnetic field of 1.0 T with a speed of 10’ ms". 
The force experienced by a-particle is: ‘ 
(a) 3.2x1072N (b) 8x107'7N (c) 3.2x1073N (d) 8x107"'N 


41. An electron (mass = 9 x 1073! kg, charge = 1.6 x 101°C) moving with a velocity of 10° ms" 
enters a region where magnetic field exists. If it describes a circle of radius 0.10 m, the magnetic 
field must be: 

(a) 18x 10*T (b) 5.6x 10° T () 144x105 Dd) 13x 10° T 

42. An electron is moving horizontally towards East. If it enters in a magnetic field directed upward 
then the electron will be deflected in the direction of: 

(a) East (b) West {c) North (d) South 

43. You are asked to design a solenoid that will give a magnetic field of 1.0 T, yet the current must 

not exceed 20A. The number of turns per unit length of that solenoid will be? 


(a) 3.9x10* (b) 9.1 x 103 (c) 85x10? (d) 1.25x10° 
44, Ions of different momenta (p), having different charge, enter normally to a uniform magnetic 
field. The radius of the orbit of an ion is proportional to: 
(a) P (b) FP () 4 (d) q? 
q a? Pp p 


Psa aa] 38] 36. | a. | SSS. [ao] a [a a 
ae a ee 
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45, The magnetic field along straight wire carrying a current I is proportional to: 
(a) | () FP (c) vi (4) i 


46. If a proton is projected in a direction perpendicular to a uniform magnetic field with vahciy v 
and an electron is projected along the lines of force, what will happen to proton and electron: 
(a) Electron will travel along a circle with constant speed and the proton will move along the 
straight line 
(b) Shei will move ina circle with constant speed and there will be no effect on the motion of 
electron 
(c) There will not be any effect on the motion of electron and proton 
(d) Electron and proton both will follow the path of a parabola 
47. A proton enters a magnetic field of flux density 1.5 weber m2 P 
; m” with a velocity 
angle of 30° Yuen me field. The force on the iil will be: x Parteages 
(a) 2.4x10N (b) 0.24x10"2.N 14 x10"? 
| / 2 (c) 24x10"°N (d) 0.024x 10" N 
48. A charge +Q is moving with upward velocity. It i 
Setahcen thd charcPOEe tere ity. It enters a magnetic field directed to the north. The 
(a) North (b) East (c) South (d) West 


49. A charged particle is moving with velocity v i i i 
Weis wile cent Sede elocity v in a magnetic field of induction B. The force on the 


(a) v and B are in same direction i 
‘ (b) wand B are in opposite directio 
(c) vand B are perpendicular (d)_ vand B are at an angle of 45° F 


50. When a magnetic field i: ied i ireett . 
Seca Cicir: gnetic field is applied in a direction perpendicular to the direction of cathode rays 


ne oS eaelime (b) Energy increases 
um increases (d) Magnitude of momentum and energy 
remains unchanged ; 


1. A positively cha i i 
rged particle moving towards east enter i i i 
directed vertically upwards The particle will: aS ee ae 


(a) Get reflected Vertically upward 
(b) Move in a circular orbit with its speed increased 


(c) Move in a circular orbit with its speed unchanged 
(d) Continue to move towards east r 


2. A proton moving wi i ? 
& With a velocity 2.5 x10" m/s, enters ; i i i i 
angle 30° with the magnetic field. The force on the aruteaie: an eee 


(a) 3x10" N 5x10? : 
(b) Sxl10°N (c) 6xl0?N (d) 9x10" N 


(a) 4:1 (b) 1 S 
4 
; me ¢ c mass ratio of a particle depends upon: Sted ASS ist 
peed : ; 
(b) Magnetic field (c) Radius id)’ “None of these 
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UNIT 08 ELECTROMAGNETISM 
5. The value of e/m is smallest for: 
(a) Proton (b) Electron (c) B-particle (d) Positron 
niform magnetic field normal to the lines of 


6. Electron and proton of equal momentum enter au 
force. If the radii of curvature of circular paths be r, and r, respectively then: 

" Te m r, m Te " 
Oe Neng F (c) t= [fe (a) fem [he 
7. Which of the following does not affect the motion of a moving electron? 

(a) Electric field applied in the direction of motion 
(b) Magnetic field applied in the direction of motion 
(c) Electric field applied in the direction opposite of motion 
(d) Magnetic field applied perpendicular to the direction of motion 
8. A charged particle moving with a velocity D enters a uniform magnetic field B. The Particle 
experiences the largest deflecting force when angle between velocity and magnetic field is: 
(a) 0° (b) 90° (c) 45° (d) 180° 
9, A proton is moving in a circular orbit in a magnetic field with energy | MeV. The energy of an a- 
particle which resolves in the same field in an orbit of the same radius is 
(a) 0.5 MeV (b) 1 MeV (c) 2MeV (d) 4MeV 
10. A charged particle enters a uniform magnetic field perpendicular to it, The magnetic field: 
(a) Increases the kinetic energy of the particle 
(b) Decreases the kinetic energy of the particle 
(c) Changes the direction of motion of the particle 


(d) Bothaandc 
11. A proton, an electron and an a-particle accelerated through the same potential difference enter a 


region of uniform magnetic field, moving at right angle to the magnetic field. The ratio of their 


K.E is: 
(a) Isls] (b)  2:2:1 (c) 2:1:11 (d)  1:1:2 
12. The magnetic effect of current was discovered by: 
(a) Oecrsted (b) Faraday (c) Ampere (d) Ohm 
13. The unit of E is NC~! and that of B is NA~'m™*, then the unit of E/B is: 
(a) ms~? (b) ms7! (c) ms (d) m7'ts-t 


14. A charged particle enters in a strong magnetic field. Then its kinetic energy 
(a) Increases 
(b) Remains constant 
(c) Decreases 
(d) First increases and then becomes constant 
15. Magnetism is related to : 
(a) Stationary charges 
(c) Moving charges 
16. Electronic current is flowing through a straight conductor 
magnetic lines of force when seen from below the conductor will be: 


© 


(a) Clockwise (b) Anticlockwise 

17. A positively charged particle projected towards west is de 
field. The field must be: 

(a) Towards west (b) Upward 


(b) Accelerated charges 


(d) All of these ; 
as shown in figure. The direction of 


(d) Bottom to top — 


(c) Top to bottom gactic 


flected towards north by a ma 


(c) Towards south (d) Downward 


et ria 
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UNIT 08 ELECTROMAGNETISM 
18, The force on a charge moving in a magnetic field is not independent of: 


(a) Area of conductor Th i 
(c) The intensity of the field w weer a aa il 
19. The value of permeability of free space is: 
(a) 107’ mA7! by 4 -7 “4 
(c) 2x 10~’T ma“ és Gs he ae 
20. Magnetic flux is maximum when angle is: 
(a) 0° (b) 90° thean 
21. Strength of magnetic field is called Motes @L,.AigF 
(a) Strength b) F Magnetic flux i 
; (b) Flux ©) Geanity (d) Density 
22. Magnetic field lines created by current carrying wire is 
(a) Helical (b) Elliptical (c) Hyperbolic F 
23. Magnetic flux is scalar product of (©) » Circular. 
(a) BandV (b) gandA 4 a 
24. Magnetic field will not produce is rae of ae (  Neemeliioes 
(a) Charged positive particles harged i i 
(c) Neutral particles i = of t negative particles 


25. Magnetic field along the axi i 
- € the axis of solenoid with n turns per unit length carrying current I is given 


() B=np,nl (() B=pN/L 
26. Do magnetic flux lines intersect? Was > sialic @ B= woNIL 
(a) Yes (b) No 


(c) Depends on strength of field 
(d) Cai i 
27. Find the force due to a current element of length 2 cm SRM 
through the element will be 5A. ty Of 12 tesla. The curreat 


(a) IN (b) 1.2N 
28. Magnetic flux is zero: Ps: gg st ors 
a When angle is 90 (b) Angle is 0 
c) Angle is 180 
~ t ; ‘ (d) None of thes 
ienant'e per of side 2 m is place in a ST of magnetic field. What will be the related flux? 
-5 Weber (b) 5 Weber (c) 10 Weber (d) 20 Weber 


30. Find the Lorentz force of a ch 
25 ; - : 
na eon, iephe i SC having an electric field of 5 units and magnetic field of 
a) 39.68 (b) 68.93 
: 89. 
31. Force acting on a negative charge is always ¥ kj pay 
Ss In the direction Opposite to electric field 
(b) Inthe direction of electric field 
: a ie ae perpendicular to electric field 
irection i i 
32, Unk of reste rm ne ad to the velocity of charge 
(a) Henry 
_ ee oe Me Ha 
. ‘one by the magnetic fore icle i a 
i: ¢ on charged particle in presence of perpendicular magnetic field 


(a) Positive 
(b) Zero (c) Negative (d) None of these 
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n circular path with velocity y in a uniform magnetic field B, if the 
nd strength of magnetic field is halved, then radius 


UNIT 08 
34. A charged particle is moving 0 
velocity of the charged particle is doubled a 
becomes: 
(a) 8 times 
35, What happens to the flux if applied ma 
(a) Become halt 
(c) Becomes infinite 
36. Force experienced by charge particles 
(a) Perpendicular to velocity 
(c) Parallel to field 
37. Do magnetic flux lines intersect? 
(a) Yes 
(c) Depends on strength of field 
38. Two a-particles have the ratio of their ve 
different circular paths, then the ratio of the radii of their paths is 


(b) 2 times (c) 4 times (d) 16 times 
enetic field is doubled on the same surface? 

(b) Becomes twice 

(d) Becomes 4 times 
in magnetic field is 

(b) Perpendicular to field 

(d) Perpendicular to velocity and field 


(b) No 
(d) Cannot be determined 
locities as 3 : 2 on entering the field. If they move in 


(a) 2:3 (b) 3:2 (ce) 4:9 (d) 9:4 
39. If the direction of the field and area vector is opposite then flux is: 
(a) Positive (b) Zero (c) Negative (d) None of these 


40. A 3 cm wire carrying a current of 10A is placed a long along axis inside a solenoid of magnetic 


field 0.35 T. The net force felt by wire is: 

(a) 11.5N (b) 0.105 N (c) 9.5N (d) 

41. Consider a charge q is placed in a region where both electric and magnetic fields are present. The 
charge will experience: 

(a) Both electric and magnetic forces 


(c) Only magnetic force 
42. If magnetic field vector is B= (i+5J+2k) and area vector is (6i-2J+2k) then flux related to this is 


(a) 10Wb (b) 15 Wb (c) 20 Wb (d) 0 Wb 
43. Current and induced magnetic field are always: 

(a) Perpendicular (b) Parallel (c) 
44, A solenoid bent into a circle is called: 

(a) Resistor (b) Capacitor (c) Inductor 
45. Force on a moving charge in a uniform magnetic field will be maximum, 


Zero 


(b) Only electric force 
(d) No force at all 


Circular (d) None of these 


(d) Toroid 
when angle between v 


and B is 
(a) 0 (b) 30 (c) 60 (d) 90 
46. Magnetic flux is product. 
(a) Scalar (b) Vector (c) Simple (d) None of these 
47. 1 tesla is equal to: F 
(a) 100N/Am (b) 1 N/Am (c) 0.1 Nw/A (d) 1NnV/A 


48. If velocity of charged particle and magnetic field are at a fix angle not 90 then path will be 


(a) Circular (b) Straight line (c) Spherical (d) Helical 
49, Due to current in a straight conductor the difference between magnetic field lines: 
(a) Increases away from conductor (b) Decreases away from conductor 
(c) Increases towards conductor (d) Decreases and then increases towards con 


50. Magnetic field strength is measure in: 
(a) Wbm' (b) Wbm™ (c) 


ductor 


Wbm* (d) Wb 


| 
‘ ¥ 
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2 


3 


4. 


5. Anelectron and a proton enter a ma i 
gnetic field perpendicularly. Both 
iy. have same K.E. Which of — 


6. 
5 
8. 


9. 


10. Th i 
¢ radius of curvature of the path of a charged particle 


12. The 


A proton moving with a constant velocity passes throu 
: gh a region of s wit 
its velocity. If E and B represent the electric and magnetic fields vepactival aioe change in 
space may have: + then this region of 
(a) E=0,B=0 (b) E=0,B#0 
te ee E#0, B=0 (d) E#0,B+0 
. Anelectron is travelling horizontal (c) BS 
direction exerts a force on the lect east. A magnetic field is vertically downward 
A Ores 1 (cy eet (c) North (d) South 
: P an electron both moving with the same velocity v enter into a region of magnetic 


field directed perpendicular t i é 
that: ar to the velocity of the particles. They will now in circular orbits such 


(a) Their time period will be same (b) Ti ori i i 
(c) Time period for electron will be higher (d) Their peti a Fi wil pape: a 
An electron enters a magnetic field whose direction is pupauticimel save bs the 
velocity o} . 


electron then, 
(a) Speed of electron will increase 


(c) Speed of electron will remain same (®) Speed of electron will be decrease 


(d) Velocity of electron will remain the same _ 


the following is true: 
(a) Trajectory of electron is less curved ™" 
(b) Trajectory of proton is less curved 
(c) Both trajectories are equal curved 
, we Both move on straight line path 
charge moves in a circle pe di i 
Sebeaccr perpendicular to a magnetic field. The time period of revolution is 


(a) ai - 
M gnetic field (b) Charge (c) Mass of the particle (d) Velocity of the Particle 


Ifan £ 1 ¢ direction of magne w eve olv 0) 
an electron is oing in the d t f tic field B tht ty of 
£ ig ic field ith the loci then the fj ree on 
(a) Zero b Vv c e(vxb d None of these 


An electron is travelling in irecti 
‘ . A 
eee eve ray east direction and a magnetic field is applied in upward direction then 


{a) South b 
If cathode __, (>) North (c) West 
(a). Ellipse are aiaaes at right angles to a magnetic field their capa ess 
(b) Circle (c) Parabola (d) iss of these 


Proportional to the: in a uniform magnetic field is directly 


ie ne of the particle 
nergy of the particle 
+A 
charged particle enters a magnetic field such t 


from the directi 
is same with leat of the field. Which (one or mo 


(a) Momentum 
(c) Acceleration 


(b) Momentum of the i 
particle 
(d) Strength of the field 
ooo direction of initial velocity is different 
of the following characteristics of the particle 


(b) Kinetic energy 


* UNE value of permeability of free space ie; (d) Direction of motion 


(a) 10 TmA x TmA c I 4nx10 TmA 
( ) 2nx 10 mA (d) x 
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UNIT 08 ELECTROMAGNETISM UNIT 08 ELECTROMAGNETISM 
13. A negative charge moving with constant velocity v enters a region of uniform magnetic field 24. The magnetic field due to a current i F naa = 
intial into the page. What is the direction of the magnetic force on the charge? length is: nt-carrying solenoid which has ‘n’ number of turns per unit 
ROK oO aN . 
ES aa de (b) 8 =y,n?I () B= aa @® poker 
noes Nar 25. - deg ott. has 400 on per meter length of the solenoid. A current of 1 4p hae 
. magne ? 
x, x . yO peatasimelély: uction at the middle point of the solenoid on its axis, is 
Kea XX (a) 16x10-*T  —(b) 32x10T > = (e)—S sx 10-4 
i 1 -4+ 
as chat peraces A and B of mass m, and my respectively and iad ar ns <a 
Shae z ae magnetic field exists perpendicular to this plane. The speed of Barpatiaces 
C res 7 
(a) .Lafwarde (b) Right wards () soe bottom of (d) Meg top of A b respectively and the trajectories are shown in the figure. Then: 


Fo ee 

14. An electron is injected into a uniform magnetic field with components of velocity parallel to and ESS 
© e\e 
° 


normal to the field direction. The path of the electron is a: 
(a) Helix (b) Circle (c) Parabola (d) Straight line (a) mv, < mMgvy “ y° i 
15. The unit of magnetic flux is : (c) mp > va and v4 = Vg (b) myv, > mgvg , Paty 
(a) Weber (b) Wbm (c) Henry (d) Am’ 27. A cable carries a current of 2 A vertically d 0 4 
16. The magnetic field inside a solenoid is: point 10 cm north will be: ownward. The magnetic field produced by it at 
(a) Zero (b) Non-uniform (c) Infinite (d) Uniform (a) 2x 107% tesla west 256100 seals 
tesla east 


(c) 4x 10~ tesla west 


17. An electron enters the magnetic field from right towards left, B is into paper. The electron will be 
28. What is the magnetic force on a stationary charged 


deflected: (4) 4 x 107 tesla east 


Particle in a uniform magnetic field? 


(a) Upward (b) Downward (c) Toward (d) None of these (a) Zero (b) F=qvB 
18. Magnetic flux, mathematically is defined as: 29. A current is flowin i, : (c) . F=q(vxB) (d) F=ILBsi 
ies we: ae eA g towards North BsinO 
(a) @=B.A (b) @=E.A (c) @=BxA (d) @=ExA4 neglecting the earth’s field, is: along a power line. The direction of magnetic field above it, 


19. The e/m of an electron moving in a circular path in a magnetic field in terms of velocity y radius ¢ 


and magnetic field B is given by: - 
v by 2 oi v2 (d) _¥ is placed in a uniform magnetic field 
(a) a (b) ate C3) a3 have a Seniliiece’ az pointing 


20. A vertical wire carries an electronic current into the page. 


m 
What is the direction of magnetic field 
at point P located as shown? 4 x 


E 
P 
s (a) Contract (b) E 
ro , xpand 
(a) West (b) East (c) North (d) South 31. Magnetic 4 : ' (©) ey towards x- (d) Move towards y- 
21. A magnetic field: @) fee density is defined in terms of: talnd 
(a) Always exerts a force on a charged particle 32. The in (b) Wbm-? (c) Lif ad 
(b) Never exerts a force on a charged particle f eataiseate closed path around a current conductor * S : (d) All of these 
(c) Exerts a force, if the charged particle is moving across the magnetic field lines (a) Misioren oa: ich magnetic induction is to be 
(d) Exerts a force, if the charged particle is moving along the magnetic field lines ‘ ! b) A ; 
22. is correct relation (T = tesla and G = gauss): 26 3. Dele donee ) loti 
@ 17 =104G &) 17T=107G = @rrstorc | Gy IT = 1G (a) Fab enn im magnetic field, what is the magnetic force 
23. While finding the radius of circular path in the experiment to find e/m of electron, the glas 34, The magnetic field is (b) F=qB° (c) F=qB/v 
is filled with: Parallel to a surface, then the magnetic flux through She wR 
(a) H (b) He , (c). O, (d) CO; ( ugh the surface is: 
(c)" Infinite (d) Larger than | 


(sr. | 13. faa Tas [a6 | in | 18. 


4 
== ro 
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UNIT 08 ELECTROMAGNETISM Zayaan Publi 
nductor. Now if we change the direction of conductor } 


‘F’ is imum force acting on a co : 
. autey ene of 45° with the magnetic field then the force becomes: ) 
(a) £ (b) = (c) 2F (d) VIF 
2 v2 
36. If we doubled all the parameters of the force acting on current carrying conductor and @ = 99» 


then magnetic force becomes: 


(a) Double (b) Four times (c) 8 times (d) 16 times 
37. What happens to the magnet as the iron core is inserted into the solenoid? 
(a) It moves towards solenoid and rotates (b) It moves towards the solenoid 
through 180° ; 
(c) It moves away from solenpid (d) It moves away from solenoid and rotates 


through 180° 
38, Two long straight parallel wires held vertically have equal but opposite currents as shown in the 


figure. 
1 ! 


xe 
< 
N 


Which of the following effect will be observed? 
(a) Magnetic field at *X’ is stronger than that at “Y" and *Z’ 
(b) Magnetic field at ‘Y* is weaker than that at *X’ and *Z’ 
(c) Magnetic field at *X*, “Y’ and *Z’ is same 
(d) Magnetic field at *X’ is weaker than that at *Y” but stronger than that at ‘Z’ ’ 
39. A solenoid is cut into two halves. Magnetic induction due to same current in each half will be: 
(a) Half of the original (b) Double of the original 
(c) Same as original (d) Four times of the original 
40. A long straight current carrying conductor has current directed from bottom to top vie 
vertically. What will be the direction of magnetic field lines when observed from 


conductor? 
(a) Clockwise 
(c) Vertically upward 
41. The diagram shows a wire, carrying a current 
direction does the force on the wire act? 


(b) Anti clockwise 
(d) Vertically downward ; 2 
‘1’, placed between the poles of magnet: In whic 


(b) Downwards 


(a) Towards the ‘N’ pole cf the magnet 
(d) Towards the *S’ pole 


(c) Upwards 


eas [360 | 37. 
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42. If the number of turns of a solenoid circular coil is doubled, but the current in the coil and radius 
of the coil remains same, then what wi 
(a) Magnetic flux density will be ee ee ae re sn 
(b) Magnetic flux density increases by different amount at different points 
(c) Magnetic flux density remains unchanged 
(d) - Magnetic flux density will be doubled 


43. Two long parallel wires Wire 1 and Wire 2 repel each other as shown in the figure. What could 


be the reasons? 
Wire 1 fi 
Wire 2 | F , 2 
(a) Both carry current in same direction 


(b) Both carry current Opposite direction 
(c) Wire | has current, but Wire 2 has no (d) Wire 2 has ate i bins 
~ 2 current, Wire | has no current 


44. A 10 cm long solenoid has 100 turns. What wi ma 
5 i] i P ae 
micro ampere current is passed through se be the magnetic field inside it along its axis if one 


(a) 4rx 10 telsa (b) 42x 10” telsa (c) 
45. Two a-particles have the ratio of their velociti 
, a elocities as 3 : 2 i i 
move in Guierent circular paths, then the ratio of the radii ce cust pater a ee 
(a) 2:3 (b) 3:2 (c) 4:9 (d) 9:4 


46. A solenoid 15.0 em long has 300 turns of wire. a current 5 . 
’ A flows through it. The magnitude of 


(a) 1.256 x 10-7? Whm=2 

(©) 1.256 x 10-2 Whm-2 
47. A long solenoid-has magnetic field strength of 3.14 
Passes through it. The number of turns in 1 mof th 


~~ 


4mx10telsa (4) 4 x 10" telsa 


(b) 1.256 x 10-5 Wbm-2 

(4) 1.256 x 10-7? Wbm-2 

X 10-?T inside it when a current of SA 
e solenoid is: 


48. ra yoo __ (6) 5000 (c) 3000 (4) 10000 
a etaice! carrying conductor per unit length is given by: ’ 
oa (b)_ ILB : che 
49. If 2 eae Chapt (4) IBsing 
ead ve moving in a velocity selector. The charge will move in a straight path if : 
we- (b) Eis perpendicular to B. (c) r= 'F, OY AK ras : 


50. A charge particle is moving in a circular 


increasing the magnetic field cha 
(a) Increase (b) 


path in a perpendicular magnetic field. By 
rge to mass ratio of the particle will: 


Decrease (c) Remain same 


(d) None 
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- UNIT 09 ELECTROMAGNETIC INDUCTION 


E L E CT RO MAG Ic 10. The ratio of secondary to the primary turns in a transformer is 3:2. If the power output be P, 


then the input power neglecting all losses will be equal to: 


UNIT 09 


» | 
UNIT 09 INDUCTION (a) 5P (b) 1.5P (c) P (4) =P 
11. A 100% efficient transformer has 100 turns in the primary and 25 turns in its secondary coil. If 
ae Oe —$—$—————— ——— the current in the secondary coil is 4 amp, then the current in the primary coil is: 
(a) lamp (b) 4 amp (c) 8 amp (d) 16 amp 
12. A transformer is used to: 
(a) Change the alternating potential (b) Change the alternating current 
1. Ina transformer 220 ac voltage is increased 2200 volts. If the number of turns in the secondary (c) Prevent the power loss in alternating (d) All of these 
current flow 


are 2000, then the number of turns in the primary will be: 


13. The induced emf in a coil having ‘N’ number of loops is equal to N tims the negative of the rate of 


(a) 200 (b) 100 (c) 50 (d) 20 
2. Asquare coil 107m? area is placed perpendicular to a uniform magnetic field of intensity 10° change of magnetic flux linked with coil, is a statement of: 
Wbm”. The magnetic flux through the coil is: (a) Lenz s law 7b) Olaealaw 
(a) 10 weber (b) 10° weber (c) 10° weber (d) 100 weber (¢) Faraday s law (d) Coulomb's law 
3. Acoil having an area 2m’ is placed in a magnetic field which changes from 1 Wbm” to 4 Wbm? 14, Maximum motional emf in a conductor is given as: 
in a interval of 2 s. The emf induced in the coil will be: (a) €=—vBL sind (b) ¢=—v2BL 
(a) 4V (b) 3 (c)) ASIN, (d) 2V (c) ¢=—vBL cos (4) e=—vBL 
4. To induce an emf in a coil, the linking magnetic flux: e 15. Carbon brushes in A.C generator are: 
(a) Must decrease (b) Can either increase or decrease (a) Moving 
(c) Remain constant (d) Increase (b) Stationary ! 
5. In the diagram shown if a bar magnet is moved along the common axis of two single turn coil A oy a, alles moving & sometimes stationary 
and B in the direction of arrow then: oving with increasing speed 
16. In A.C generator if plane of coil is parallel to magnetic field, the emf induced is: 


18. A wire loop is rotated in a uniform magnetic field about an axis perpendicular to the field. The 
direction of the current induced in the loop reverses once each: 


B (a) €=NwA (b) e€= Zero (c) €=NwAB (d) e&=NfABsin@ 
rs 17, The angular frequency of armature coil is if A.C generator produces current of 50 Hz 
iN [S| frequency: 
> (a) 507 (b) 2007 (c) 100x (d) 25m 


= : ; currents in A & B are in same 
(a) Current is induced only in A and in B (b) pee in are if 0 Quarter revolution (by Full'vevolation 
st ; Se , i i alf revolution d) Two revoluti 
Current is induced only in A and not in B (d) Induced currents in A & B are in opposite : ; ; ( ' ution 
(c) rrent Is ced only 19. A rod PQ is connected to the capacitor plates. The rod is placed in a magnetic field (B). If the rod 


directions . i palcd ‘ f mates 
6. An aeroplane in which the distance between the tips of wings is 50 m is flying horizontally with a P out of magnetic field with velocity 0 as shown: 


speed of 360 kmh” over a place where the vertical components of earth magnetic field is 2 x 10 


Wbm7, The potential difference between the tips of wings would be: x 
(a) O.1V (b) 1.0V (c) 02V (d) 0.01 V v 
7, Acoil of N turns and mean cross-sectional area A is rotating with uniform angular velocity ® x 
about an axis at right angle to uniform magnetic field B. Then the emf developed between the 
centre and the rim of the plate is: rh i x 
(a) NBAsin wt (b) NB wsin wt (c) sin wt (d) NBA wsin 
8. The core of a transformer is assembled with laminated plates to reduce energy losses due to: Gf peewee ma ne 
Resistance in r these ‘ Ively charge (b) Both plates will be simi : 
(a) Eddy current (b) Hystersis (c) ont (d) None of these (c) Plate N will be negatively charged rune ea eSiey will Women charged 
winding 20. A rectangular coil of 100 t : re (d) No charge will be collected on plates 
9, What is increased in step-down transformer? ” of 0.1 T. The induced ' urns and size 0.1m x 0.05m is placed perpendicular to a magnetic field 
(a) Voltage ~  (b) Current (c) Power (d) Current dens!) () 0s¥ emf when the field drops to 0.05 T in 0.05 s is: 
(b) 0.25 V (c) LOV (d) 2.0V 
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ircui induced emf increase if: 
aie oapenratirstr is more (b) There is no change in the flux 
(c) The rate of change of flux is increases (d) None of these 
22. A magnet is placed along the axis of circular coil. The magnet is moved towards the coil, The 


induced current in coil (as viewed from left side of circular coil is) is: 


sine} 


(a) Zero (b) Clockwise 
(c) Anticlockwise (d) Can't be predicted 
23. The mechanical energy spent by the external agency on a metallic rod connected with 
galvanometer and moving perpendicular to a magnetic field is converted into electrical energy, 
To increase electrical energy, mechanical energy has to be increased. This relates to: 
(a) Ohm’s law (b) Coulomb’s law 


(c) Lenz’s law (d) Newton’s law of motion 
24. A device which converts mechanical energy into electrical energy is called: 

(a) Current generator (b) The same and to the right 

(c) Transformer (d) Inverter 


25. By which of the following way an emf can be induced in a circuit that represent in an external 
magnetic field? 
(a) By changing the area of circuit coil (b) By changing the magnetic field strength 
(c) By motion of the circuit’coil * (d) All of these 
26. A conducting rod of length 0.5 m moves parallel to a magnetic field of magnitude 2 T with 
velocity 5 ms, the emf induced in the moving rod is: 
(a) 5V (b) 10V (c) 20V (d) OY 
27. In A.C generator are responsible to provide induced current from armature to 
external circuit: 
(a) Carbon brushes (b) 
28. The Len’z law refers to: 
(a) Induced current (b) Induced potential 
(c) Motional emf (d) Allof these 
29. Magnetic induction is also called 


Split rings (c) Magnet (d) Load 


(a) Flux (b) Magnetization 
(c) Magnetic intensity (d) Flux intensity 
30. The role of inductance is equivalent to 
(a) Inertia (b) Force (c) Energy (d) Momentum 


31. In step down transformer is decreased in secondary coils. 
(a) Electric field (b) Number of turns (ec) Magnetic field 
32. Motional emf induced in a coil is independent of 
(a) Number of turns (b) Change in flux 
(c) Change in time (d) Resistance 
33. For a metal rod of length L and moving with speed vy in perpendicular to magnetic field then 
motional emf at its end is 
(a) vBL 


None of these 


(d) 


(d) None of these 


(b) vLB? 


(c) VBL 
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34. 


35. 


36. Time varying magnetic field creates electric field, this is called 
(a) Electric induction ~ (b) Magnetic induction 
(c) Electromagnetic induction (d) Dipole induction “4 
37. The direction of induced current is always so as to oppose the change which causes the ew 
(a) Faraday’s law (b) Lenz's law (c) Ohm's law d)  Kirchoff's law 
38. Transformer operates on: © : - 
(a) AC (b) D.C (c) Both 
39, Current carrying loop behave like a magnetic: TS ae 
(a) Monopole (b) Dipole (c) Quadrupole d) Oc 
40. Faraday law states that the rate of change of magnetic flux is sai to: rt iat 
(a) Electromotive force (b) Induced current 
(c) Induced flux (d) Induced magnetic field 
41. Power transformers are designed to have maximum efficiency at: 
; (a) Full load (b) 50% (c) 80% (d) No load 
4 


45. 


49, 


50. W, 


- Which of the following is expression of induced current in A.C generator? 


. “The direction of the induced current is always so as t 


. A straight conductor of length 4m moves at a spe 


. The working Principle of an A.C. Generator is: 


- Emf produced in generator is; 


48. Le 


ELECTROMAGNETIC INDUCTION 


One of the major reasons for power loss in transformer is 
(a) Radiation loss y (b) Convection loss 
(c) Eddy current loss (d) Allof these 
Whenever the magnetic flux linked with an electric circuit changes, an emf is induced in the 
circuit. This is called 
(a) Electromagnetic induction 
(c) Hysteresis loss 


(b) Kirchoff's law 
(d) Lenz’s law 


Ee fo) init} fo rs o 
@) 1=Zsinot) (6) 1=Zcostur) (6) 1 = = tanigwe) (d) | = secifut) 


ee oe © oppose the change which causes” is a 


(a) Faraday’s law (b)  Lenz’s law (c) Ampere’s law (d) Ohm's law 


som o ed of Sm s' when the conductor moves at a 
angle of 60° with the direction of magnetic field of induction 0.5 T, the emf induced is: i 
(a) 7.07 V (b) 8.66V (c) 6.75V (d) 5.0V 


In A.C fenerator, if coil rotates with fr uency of 50 H how Many times the current will rever se 
it li ti . 1 
eq zZ, n iu 


(a) 100 (b) 50 (c) 200 (d)" 25 


(a) Self induction (b) 


i Ohm’s la 
(c) Mutual induction m's law 


Faraday’s law 


(a) NwAbcos(wt) (b) NwAbtan(wt) (c) 


pe N 
nz’s law provides information about direction of: ae 


(d) NwABsin(wt) 
(b) Induced current 


(c) Induced 
flux Induced magnetic field 


SI unit of inductance is 


(a) Henry 
Weber 


(d) 


= 
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1. SLunit of magnetic induction is 


(a) Weber (b) Gauss (c) Tesla (d) Maxwell 
2. The insulation between sheets of transformer core is to get small: 
(a) Hysteresis loop (b) Eddy current (c) Both (d) None of these 


3, Power transformer have maximum efficiency at 
(a) No load (b) Full load (c) Half load (d) Double load 


4. Calculate the maximum motional emf when the velocity is 10m/s, the length is 3m and the 
magnetic field density is ST 


(a) 150V (b) 300N (c) 100V (d) OV 
5. Areal transformer does not change: 
(a) Voltage level (b) Power level 
(c) Current level (d) Frequency level 
6. Principle of transformer is 
(a) Mutual induction (b) Self induction 
(c) Motional emf (d) All ofthese 
7. Motional emf induced in a coil is dependent on 
Length (d) All of these 


(a) Magnetic field (b) Orientation (c) 
8. Aring is allowed to fall above a magnet as shown in the following figure: 


ea 


SEs | 


(b) Clock-wise, north 
(d) Anticlockwise, south 


(a) . Clock-wise, south 
gnet is moved along the common axis of two single turn coils A 


(c) Anti-clockwise, north 
9. In the diagram shown a bar ma 
and B in the direction of arrow. Then: 


3 


(a) Current is induced only in A and not inB 

(b) Induced currents in A & B are in the same direction 
(c) Current is induced only in B and not in A 

(d) Induced current in A and B are in opposite directions 


10. The magnitude of induced emf is proportional to: 
(a) Increase in flux 
(c) Rate of change of flux (d) Change in flux 
11. Faraday’s law explains how electric field will interact with 
(a) Electric field (b) Magnetic field (c) Battery 


fb | b [a | 


(b) Decrease in flux 


(d) None of these 


4 
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12, The motional emf is given by 


(a) qvB (b)  iBL 
: ' (c) eBL 
13. When the coil and a bar magnet are placed very close to h wads 
induced e.m.f will be: Taapieadl tar. regres be 
(a) Maximum (b)  Positiv Zero 
\ 2 
14. A bar magnet is hung by a string with ° hiectaae hontai 
horizontal circular coil. Which p tne Aw ag eed sprit apa 
(ia ren aettek ing stat t about the induced current is true 
(a) Induced current flows clock wise 
(b) Induced current flows anticlockwise 


(c) Induced current revers i 
; Cverses it direction repeate 
(d) None of these aca: 


Ce 


15. The magnetic flux linked with a coil Is changed from 1 Wb to 0.1 Wh i 0.0 
. in 0.01 s. The induced 


is: 
(a) 9V 
©) 10V oar 
16. An alternating voltage produced by ; ; is gi 
alternating voltage is: ee Og ee ri a frequeseyias 
wh @ ie Hz (b) 100 Hz (c) 25Hz 
. A coil o 20cm x 20cm having 30 turns is making 30 rps in a i aie 
value of the induced emf approximately: seinen: a: 
. Sie = (b) 113 (c) 226V (d) 339V 
i wire loops are concentric and lie in the some 
. . . . . l ™ i i 
clockwise and increasing with time. The induced current ‘ the ja bier eda ‘ ee 
(a) Clock wise pen hig 
(b) Counter clock wise 
(c) Zero 
= ae) is ohare ten that depends on the ratio of the loop radii 
i of the following i F 
=a ig 1S not statement of Faraday’s proposed laws of electromagnetic 
' Changing magnetic field induces an electromagnetic force in conductor 
vale ectromagnetic force is proportional to rate of change of field 
nduced current opposes the cause which induces it 
alt (d) Both A and B 
. In A.C generator if vector ar ili 
ea of coil i i 
) Half rina oil is parallel to eee the emf induced is: 
¢ aximum 
21. Slip rings i Bo 
1. Slip rings in A.C generator are connected with: sb age net asa 


(a) Ends of armature coil (b) Field magnet 


(c) External load resi 
Find device wt resistance id) C 
ich converts mechanical e . Sommutator 
ne : 
< a generator Tey tato Many ih sencgs:aathd: 
ermist otor 
a (d) Transformer 


. In a prima F - : 
produces, Ragas = cones is lowing on 220 volts. In the secondary coil 2200 V voltage 
(a) 1:10 of number of turns in secondary coil and primary coil will be: 


ies Ca 
; ee as. [16 fair. as. | 19. | 20. | 2 ] 2] 23. 
Ld be) be] 


14] 
ae el a A a 
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age induced in the secondary coil of a transformer is mainly due to; 
(a) Varying electric field (b) Varying magnetic field 
(c) Vibrations of the primary coil (d) ron core of transformer 
25. The magnetic flux through a circuit of resistance R changes by an amount A® in time At. Then 
the total electric charge Q, which passing during this time through any point of circuit is given 


UNIT 09 
24. The alternating volt 


A 


by: 
ae o 
(@) Q=~+at (b) Q=2xRxt (©) g=-S+rxe (d) Q=%xe 
26. A device converts electrical energy into mechanical energy is: 
(b) Generator (c) Electric motor (d) Induction coil 


(a) Dynamo 
27. A transformer is based on the principle of: 
(a) Mutual induction 
(c) Ampere’s law 
28. A two meter wire is moving with a velocity of ims” perpendicula 
Wbm". The emf induced in it will be: 
(c) | volt (d) 2 volt 


(a) 0.5 volt (b) 0.1 volt 
29, When a wire loop is rotated in a magnetic field, the direction of induced emf changes once in 


(b) Self induction 


(d) Lenz's law 
rtoa magnetic field of 0.5 


each: 
(a) <revolution (b) Srevolution (c) 1 revolution (d) 2 revolution 
30. A moving conductor coil in a magnetic field produces an induced emf. This is in accordance with: 
(a) Ampere law (b) Coulomb law (c) Lenz’s law (d) Faraday’s law 
31. A coil of 100 turns and area 5 square centimeter is placed ina magnetic field B = 0.2 T. The 
with the direction of the magnetic field. The 


normal to the plane of the coil makes an angle of 60° 


magnetic flux linked with the coil is: 
(b) 5 10° Wb (c) 10° Wb (d) 10% Wb 


(a) 5x 10° Wb 
32, A coil of area 100cm’ has 500 turns. Magnetic field of 0.1 Wbm? is perpendicular to the coil. The 

field is reduced to zero in 0.1 s. The induced emf in the coil is: 

(a) 1V (b) 5V (c) SOV (d) Zero 

33. A copper ring is held horizontally and a bar magnet is dropped through the ring with its length 

along the axis of the ring. The acceleration of the falling magnet while its motion is: 
(a) Equal to that due to gravity (b) Less than due to gravity 

(d) Depends on the diameter of the ring and 


(c) More than due to gravity 
the length of the magnet 


34, Quantity that remains unchanged in a transformer is: 
None of the 
(a) Voltage (b) Current (c) Frequency (d) abeve 
35. The maximum induced emf in A.C. generator is given by: 
(a) NwAB (b) NFfAB (c) 2nNfAB (d) Both aandc 
36. If the flux associated with a coil of 100 turns varies at the rate of 240 Wb/min, the emf induced is: 
(a) 40V (b) 400V 3 pa “(d) Zero 
40 
37. A transformer is used to light 100 W 25 volt lamp from 250 Volt ac mains. The current in the 
main cable is 0.5 A. Calculate the efficiency of the transformer: 
(a) 50% (b) 60% (c) 90% (d) 80% 


38. emf = -N(AQ/At) is according to: 
(d) None of these 


(a) Ampere’s Law (b) Faraday’s Law (c) Lenz’s Law 


[Sr [24. [25] 26, [27 | 28. | 
Pause] b |b fe [a fe Te Ta] a | 
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39, The transformer laminations are insulated from each other by: 


(a) Mica strip a (bP 
(c) Thin coating of Varnish , (d) Aes othe above 
40. For current changing with time will produce field: we oe a 
(a) Electrostatic (b) Magnetostatic (c) Electromagnetic (d) None of these 


* 41, Primary and secondary powers ofa t , 
of a transformer is = transformer are 200W and 100W respectively, the efficiency 


(a) 50% (b).1 : 
42. For an efficient step-down transformer - yy ee - @& 1% 
- (a) Voltage in primary and secondary are equal 


(b) ee in primary and secondary are equal , * 
(c) Input power is sanie as the out ut 1 
(d) Output power is zero ’ Bp 
43, Energy stored in an inductor is ‘ : 
(a) Electric energy agneti energy 
(c) ‘ Electromagnetic energy a ae a For D uke 
44, ee to Faraday’s Law, emf induced in circuit depends on: 
a ax. magnetic flux t . 
(c) Change in magnetic flux, a nique a a 
45. A 100 turn coil of area 0.1 m’ rotates at ha i 
" 2 0. alf a revolution nd. It i i i 
magnetic field of 0.01 T perpendicular to the axis of menses perp aes ime = 
voltage generated in the coil? ° o ; NES 


(a) 256.33 V (b) 89.12V 
(c) 0.314V mt 
: Z (d) 3.1455 V 
46. In step kd transformer *_ is increased in secondary coils 
(a) lectric field : (b) Magnetic field 
(c) Number of turns (d) None of these z 
j t e 


- 47. Power transfer from pri ) i 
2 primary to secondary is through flux linka i 
coils should be wound in such a way that flux coupling between lg pe eee ee 


(a) Min (b) Zero 

. . . (c) Cc me 

48. Which of the following is the unit of mutual inductance? Age 4 am 
(a) VsA (b)  V’sA? (c) Vs (d) VsA" 


ms Eareins magnetic field in space (b) Changing magnetic field in time 
anging flux with space (d) Constant magnetic field 


-50, If the supply fi ers F 
| eee Trequency of a transformer increase, the secondary output voltage of the 


Ti)? incteasd b Remains 
(b) Decrease (c) unchanged (d) Any of above 


ES By AZHAR IQBAL _ 0336-7098894 


Scanned with CamScanner 


UNIT 09 ELECTROMAGNETIC INDUCTION Zayan Publishes 


It is desired to make an A.C generator that can produce an emf of maximum value 5 kV with 50 
Hz frequency. A coil of area 1 m’ having 200 turns is used as armature, What is the magnitude of 
magnetic field in which the coil rotates? 


(a) 0.04T (b) 0.20T (c) 0.08 T (d) 0.50 T 
In Faraday’s law € = —N =, then negative sign indicates that: 
(a) Direction of induced emf is such that It opposes the change in flux 


(b) Direction of induced emf is such that it favors the change in flux 


(c) Emf induced is decreasing 
(d) All of these 
If frequency of rotation of A.C generator is 60 Hz, how many times alternating current will reach 
to maximum value in one second? 
(a) 60 (b) 120 (c) 240 (d) 180 
When a magnet was pushed towards a solenoid, the meter connected to the solenoid showed a 
deflection to the right, when the same magnet was pulled away from the solenoid at the same 
speed, what was the deflection on the meter? 
(a) Greater and to the right 
(c) The same but to the left 
The rod of unit length is moving at 30° through a magn 
then induced emf in the rod will be given by: 
(a) 1V (b) 0.5V (c) 0.25V (d) 0.6V 
A magnetic field of induction 10 T acts at right angle to a coil of area 100 em’ with 200 turns and 
having a resistance of 102. The coil is removed at a uniform rate from the field in 0.5 sec. the 


induced current is 
(a) O4A (b) 4A (c) 1A (d) 40A 
in a vertical plan. The north pole of a magnet is brought 


A copper ring is suspended by a thread 
near the ring in horizontal direction as shown. What will be of effect on the ring? 


(a) Ring will be attracted towards the magnet [s [| ( 


(b) Ring will be repelled away 
(c) Ring will make simple harmonic motion ee 
(d) No change in the position of ring 
h a hallow core. The magnet is pushed at constant speed 


In the following diagram, X is a coil wit 
of from the right end into core and out again at the left. During the motion: 
+ Vv 


(b) The same and to the right 


(d) Zero 
etic field of 1 T. If velocity of rod is 1 m/s, 


(a) Current in wire YZ will be from Y to Z Y 


(b) Current in wire YZ will be from Z to Y 
(c) Current in wire YZ will be from Z to Y and then from Y to Z 


(d) Current in wire YZ will be from Y to Z and then from Z to Y 
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9. A straight wire of length 0.20 m moves at a steady s of 3.0 ms" > 
field of flux density 0.10 T, the emf induced across = ies mer i right angle to the magnetic 
(a) O.5V (b) 0.06 V (c) 0.05V ‘ () 0.04 
10. A coil having number of turns N and cross-sectional area A is rotated i form 
B with an angular velocity @. The maximum value of the vanantns m= cml pre posed 


(a) MBA (b) NBAw (c) ii (d) NBAw? 
w we = 
11. The induced current in A.C generator of fre H 
pases ; quency 50 Hz reaches to zero value times 
(a) 100 (b) 25 (c) 50 
12. The general expressions of induced emf by A.C oe lle is given as: wide 
(a) €=NwAB sin@ (b) @€=NwAB tan @ 


(c) €=NwABcosé (d + 
13. In A.C generator, which of the following is not used? ), if = MOAB sec@ 
(a) Armature (b) Field magnet e 4 
ra és : : ag (c) Stator d 
14. While discussing motional emf in a conductor moving i ; 4 (d) Armature 
alate force on CHEER Particle in that pelle lil magnetic field, the electric and 


(a) 0° (b) 180° 
15. Mathematical form of Faraday’s law is: 7% (d) 45° 
(—) ¢-=-n% (+) -=-y# 
=-N= © s=n% 4B 
At £=Nz (d) ¢= n= 


Ae 
16. Ina transformer the primary has 500 turns and s 
¢ ss s secondary has § | 
oo” coil, the voltage developed in the secondary il pies vieikenet a a 
a) | (b) 10V ; ; 
: (c) 1000 V 0000 
17. A transformer is employed to reduce 220 V to 11 V. The primary dra aed Me 
secondary 90 A. The efficiency of the transformer is: ? comes 
Z : 
(a) 20% (b) 40% (c) 70% d y) 
18. The transformer ratio in the step-up transformer is: ae 
Depends upon 
19. If rotational velocity of a dynamo armature is doubled, then induced emf will ecaaee:" Be 9 


(c) Less than | 


(a) 1 (b) Greater than | 


(a) Half (b) Tw aa . 

20. ; Pry 0 umes (c) Four times { Inchange 
as - following is constructed on the principle of electromagnetic keep 
alvanometer (b) Electric motor (c) Generator (d) Voleaseed 


21. A conductin rod of le é wit Vv Vv r a rizo' 
ig d I ngih Is falling itha elocity 3 
pe ndicul t 
rpe ar to a uniform horizontal 


(a). 2Bev : 
(b) Bév (c) =Bev (d) Bey 


22. A 10 meter wire falli i i r 
alling with velocity 5 ms’ if length is pe icul: } 
é ay eee emf across the terminal will be: nL eee 
A = 
23, ih ctes (b) | 5V (c) 1.SmV (d) 15.0V 
Oden of is kept stationary in a non-uniform magnetic field then: 
induced in the coil (b) A current is induced in the coil 


(c) Neither emf no is i 
‘ The nt of mae sad “olde is induced (d) Both emf and current is induced 
(b) Wb (c) Henry (d) Am 


25. A coil havin m ma a magnetic flux which 
2 500 square loo i is placed nor 0 
i ps each of side 10cm is plac P gneti i 
crease at the rate of | Ts'. The induced emf in sen is: . ” 


0.5 d 


5 
far. [as.[9,[ 20] 2] z2.| [2a [28 
fofafo}olelolelelola 


c 
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is placed ina magnetic field which changes from B, to 4B, in a time 


26. A coil having an area Ap Is , 
interval t. the emf induced in the coil will be: 


3B, 
3Ao 8B, 4A, By :) 0 
a — (d), — 
(a) ? (b) ; (c A,t d), 
27. Lenz’s law is consequence of the law of conservation of: 
(a) Charge (b) - Momentum (c) Mass (d) energy 


28. In a step up transformer the ratio of voltages is 20. If the voltage across primary is 110 V, the 


voltage across the secondary will be: 
(a) 1500 V (b) 2400 V 
29, The ratio of the number of turns in primary to secon 
of the power in the primary and secondary coils will be: 
(a) 19:7 (b) 1:19 (c) 7312 (d) Isl 
30. The ratio of the secondary to the primary turns in a transformer is 5:6-and the output power is P, 
Neglecting all power losses, what is the ratio of input to output current? 
(a) 1:1 (b) 5:6 (c) 9:6 (d) 6:5 
31. In a step-up transformer, the turns ratio is 1:10, A resistance of 200 ohm connected across the 
secondary is drawing a current of 0.5 A. What is the primary voltage and current? 
(a) SOV,1A (b) 10V,5A (c) 25V,4A (d) 20V,2A 
32. Efficiency of a transformer is affected by: 
(a) Core of transformer 
(c) Resistance of coils 
33. Condition for a step-down transformer: 
(a) N,<N, (b). Ns>Np (c). Ns=Np (d) N,=N, 
34. The power input to a main transformer is 100 W. If the primary current is 5 A, the secondary 
voltage is 10 V and assuming no losses in transformer, the turns ratio of primary to secondary is: 


(c) 1800 V (d) 2200V 
dary coil of a transformer is 7:19. The ratio 


(b) _ Insulations between plates 
(d) All of these 


(a) 4:1 step-up (b) 4:1 step-down (c) 2:1 step-up (d) 2:1 step-down 
35. Which quantity is decreased in step-up transformer? 
(a) Current (b) Voltage (c) Power (d) Frequency 
200 V, 2 A and those in 


36. In an ideal transformer, the voltage and the current in the primary are 
the secondary are 2000 V, 1 A. The value of L is: 


(a) 0.2 {b) «1 > (ec) 20 (d) 2 
37. The energy used to magnetize and demagnetize the core of transformer causes power loss which 
is due to: 


(a) Hysteresis (b) Eddy current 
(c) Winding in coil of transformer (d) All of these 


38. In a transformer, the number of turns of primary coil and secondary. coil are 20 and 15 


respectively. If 220 V is applied on primary coil, then the ratio of current in secondary to 
primary coil is: 


(a) 3:4 (b) 8:3 (c) 4:3 (d) 3:8 
39. An ideal step-up transformer is one which: 

(a) Decrease current level .(b) Keeps power level 

(c) Increases voltage level (d) All of these j 
40. The core of a transformer is laminated to reduce: 

(a) Copper loss (b) Eddy current loss 

(c). Magnetic loss (d) Hysteresis loss 


41. The efficiency of a transformer which take input powr of 20 W is 70%, the power supplied by 


this transformer on output side is: 
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42. The resistance of winding of transformer can be decreased by increasing: 


(a) Laminated iron core i i 
(c) Magnetic field : 5 pn pt 
43, For an efficient transformer, the hysteresis loop for its core lise d ae 
(a) Infinite area (b) Smaller area Z ' ; 
F i (c)- Zero area (d) 
Larger area 


44, What is true for a transformer for its greater efficiency: 
(a) Two coils of Copper are wound on different cores 
(b) Two coils of silver are wound on same core 
(c) Two electrically connected coils are ore 
oon wound on same core 
45. Out of following, what is true for a transformer? 
~ , (a) Coils are electrically connected 
(b) Coils are electrically insulated 
(c) Coils are magnetically insulated ; 
(d) Coils are electrically insilated but m i C 
46. For an ideal transformer, what is true? ee 


(ae! RO) Are J 
tat rae (c) text (d) . All of these 


47. A transformer has 100 windings in pri 
S.in primary and 200 windings i ; i f 
connected to supply of 120 V at 10-A. check the Corrected is ia mapenst Malcbaaaips 
rhe ftOing: uation for this transformer out of 
(a) The secondary voltage is 240 V and current is 20 A j 
_ (b) The secondary voltage is 240 V and current is 5 A 
4 ar ciara voltage is 60 V and current is 20 A 
secondary voltage is 60 V and i 
48. Transformer is an example of: alin 2 
(a) Statically induced emf (b) M 
z. (c) Dynamically induced emf (d) aikatih rae 
S ao ag transformer connected to 240 V A.C, having prima sr 1 
s 500. The output connected to load of 100 ohm. The scream lads oe 


(a) 12A (b) 12A (c) O6A (d) zero 


50. An ideal step-up transformer has a tu i i 
current is 5 A. Which of the following stohemendl Sia Sabie 2 wa salam 
(a) The transformer rating is O.5kV A 
(b) Te secondary voltage is 1000 V 
(c) The secondary current is 0.5 A 
(d) The secondary power rating is less than 500 W ~ 
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nt of:\ 
None of the 
above 


1. In electromagnetic induction, the current induced emf in a coil is independer 

; Resistance of 
ee (©) circuit (d 

fa magnet is brought near the coil, viewing above the induced current in 


s 


N 


ta 


In clockwise direction 


(a) First clockwise then anticlockwise (b) 
(d) First anticlockwise then clockwise 


(c) In anticlockwise direction 
3. The direction of induced emf during ¢ 
Lenz’s law 


(a) Change in flux 


2. When the north pole 0 
the ring will be: 


lectromagnetic induction is given by: 


(a) Faraday’s law (b) (c) Maxwell's law (d) Ampere’s law 


According to Faraday’s law of electromagnetic induction: 
pposes the cause producing it 


The direction of induced current is such that it oj 
| is directly proportional to the rate of change 


(a) 

(b) The magnitude of induced emf produced in a coi 
of magnetic flux 

(c) Induced current always decrease the @ 

(d) Induced current always increase ? 

fa magnet is brought near a magnet ring. Viewing from magnetic side the 


5. The north pole o 
direction of the induced current in the ring will be: 


(a) Clockwise (b) Anticlockwise 

6. Magnetic flux in a circuit containing a coil of resistance 22 changes from 2 W 
sec. The charge passed through the coil in this time is: 

(d) 4.0C 


(a) O08C (b) 1.0C (c) 5.0C 
A coil of area 80 cm’ and 50 turns is rotating with 2000 revolutions per minute about an axis 
perpendicular to a magnetic field of 0.05 Tesla. The maximum value of emf developed in it is: 
(a) 2007 volt (b) “volt (c) volt (d) = volt 
8. Acircular metal plate of radius R is rotating with a uniform angular velocity w with its plane 
perpendicular to a uniform magnetic field B. Then the emf developed between the center and the 


rim of the plate is: 
(a) mwBR? (b) wBR « = @ = 


9. Eddy current are produced when: 
(a) A metal is kept in varying magnetic field (b) 


(c) Towards north (d) Towards south 
b to 10Wb in 0.2 


nBr? 


A metal is kept in the steady magnetic 


filed 


Through a circular coil, current is passed 


(c) Accircular coil is placed in a magnetic field (d) 


By AZHAR IQBAL (336-709 


8894 


ELECTROMAGNETIC INDUCTION 
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10, In transformer, core is made of soft iron to reduce? 
(a) Hysteresis losses (b) Eddy current losses 
(c) Force opposing electric current (d) None 


"crag rh ea 
240 V.5 
2: mrme cme 28 eho on one 1 108 Te ee 
13. aan ap tranorme has rota, ratio Pes ed in boon ap Rall in 
0 V 
14. wre rion of induced ua . always so as pet he cause of mh a it”, ina 


. (a) Lenz’s law (b) Boyle's | ; 
15. The coil of A.C generator is also phic etmepe cy (c) Faraday’s law (d) Ohm's law 
(a) Commutator (b) Field magnet lds. Stee oa Saints 
ure 


16. In armature coil of A.C generator, the i i i zero beca 
experienced by charges in these sides rs ae oer 
a aie the sides of the wires (b) Always zero 
c erpendicular & not along sides of the wi 
; ire 
17. v7, re induced by A.C generator pradeteast > ide 
a rea of armature coil ; 
» © ed of turns of armature coil ‘e Fa re 
. A cylin meal bar magnet is kept along the axis of a circular coil. I i 
eaeriwiss coil. If the magnet is rotated about its 
(a) Acurrent will be induced in the coil 
(b) No current will be induced in the coil 
a Dal an emf will be induced in the coil 
oth a current and an emf will be i i 
19. Lenz law is in accordance with: ae 
(a) Law of conservation of momentum 
(b) Law of conservation of angular momentum 
(c) Law of conservation of K.E 
te % (d) aan of conservation of energy 
. A circular coil has area A and is i i 
; placed in a unifor i i 
: r m magnetic field i 
pe ernie lines of force of the magnetic field. If the magnetic ao — a oem B 
mere e coil is turned through 180° about an axis perpendicula ON “ 
, What is the magnitude of the induced e.m.f? ea 


3 (a) Zero (b) 8A (c) 284 (d) 8A 
1. I eer : £ ae PTs 
n eee intoction, the induced emf is independent of K 
ein flux 
(c). Time (b) Resistance of circuit 
(d) Number of turns 


22. A generator 
Produces a voltage that is gi 
Second, The frequency of this voltage is: given by V = 220 sin 314 t volt, where time “t” is in 


(a) SSHz 
(b) 19 Hz (c) 60Hz (d) 50Hz 
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UNIT 09 ELECTROMAGNETIC INDUCTION 
23. A rectangular loop of wire has area A. It is placed perpendicular to a uniform magnetic field B 
and then spin around one of its sides at frequency f. The maximum induced emf is: 
(a) BAf (b) « 1OBATL (c) 2BAfT (d) 2nBAf 
24, The armature of generator has 150 turns and its area 200 em’, [fit rotates with frequency 60 Hz 
in 0.15 T magnetic field, the maximum emf induced is: 
(a) 170V (b) 340V (c) 65V 
25. The induced current in a circuit: ? 
(a) Decreases the magnetic flux through the circuit 
(b) Increases the magnetic flux through the circuit 
(c) May increase or decrease the magnetic flux through the circuit 
(d) Leaves the magnetic flux through the circuit unchanged 
26. Instantancous value of alternating voltage produced by A.C generator is given by: 
(a) V,Coswt ‘(b) Vtanawt (c) WYsinwt (d) Ysecwt 
27. If the speed of rotation of a generator is doubled the output voltage will be: 
(a) Remain same “(b) Double (c) Four time (d) One half 
28. Mutual inductance has a practical role in performance of 3 
(a) AC generator (b) Radio choke 
(c). DC generator (d) Transformer 
29. If we make the magnetic field stronger, the value of induced current is 
(b) Increased 
(d) Kept constant 


(d) 85 V 


fa) Decreased 
(c) Vanished 
30. Henry is unit of 
(a) Self inductance only 
(c) Bothaandb 


31. Which of the following remains unchanged in transformer? 
(c) Power 


(b) Mutual inductance 
(d) emf 


(d) All of these 


(a) Voltage (b) Current 
32. In step up transformer 

(a) Vs/Vp=! (b) Vs<Vp (c) Vs=Vp . (d) Vs>Vp 
33. If the flux passing though a coil per unit time is doubled then motional emf also 

(a) Halves (b) Triples (c) Doubles (d) Remains unchanged 
34, The 220 Volts mains apply is stepped down to 11 volt, what is the transformation ration? 

(a) 1:20 (b) 20:1 fe)? shee (d) © 2:5 
35. Core of transformer is made up of: ; 

(a) Copper (b) Aluminum (c) Iron (d) Steel 
36. If number of loops are increased than according to Faraday law ____ will increase: . 

(a) Voltage (b) Electric field * (c) Magnetic field (d) All of these 

stationary ina magnetic field whose 


37. A coil of metal wire connected with galvanometer is kept 
magnitude is continuously changing and direction is always perpendicular to plane of coil then: 
(a) Anemf is induced in the coil (b) A currents induced in the coil 
(c) Neither emf nor current is induced (d) Both A andB 


38. The unit of induced e.m.f. is: 
(a) Ampere (b) Watt (c). Volt (d) Weber 
39. A wire of length 1.0 m moves with a speed of 10 ms™! perpendicular to a magnetic field. If the 
emf induced in the wire is 1.0 V, the magnitude of the field is: 
-(c) O1T (d) 0,02T 


(a) 0.01T (b) 0.2T 


a er es 
ats teleTotatevele| 


$94 
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40. A coil is rotated in a uniform magnetic field about an axis perpendicular to the field. The emf 


induced in the coil would be minimum when the ‘ 
(a) Parallel to the field ee grees to the field 


(c) At45°" to the field 
(d) N 
41, Which of the following is not present in A.C pated: one of them 
(a) Slip rings (b) | Carbon brushes ( M j 
ae field (d) Lit ri 
42. In A.C generator, when coil is parallel to m: jagnetic Split rings 
(a) Maximum ° \ GW ae 
(c) Half of maximum (d) Infinite 
43. An A.C generator is operating at 50 Hz with a coil having 200 turns. The angul 
jar 


frequency/speed of coil is: 


(a) 3.14 rads! (b) 314 rad 5 
: (c) 628 rads" d % 
44. When angle between velocity and magnetic field is 45° yh 
orl ars is ot i by A.C generator is; 
2 v2 J (d) & 
45. A metal rod of length 4 m, velocity 5m/s and magnetic field 0.5 T induced emf is: 
(a) 10V (b) 20V (c) 30V WP er 


46. A transformer steps down from 200 V i i 
iin: Mic ne to 50 V. it has secondary winding = 40 turns, then 
3 3 a (b) 160 (c) 170- (d) 200 
. For long distance electrical power t issi it i a 
ly ablaaptil po ransmission, it is necessary to use to minimize power 


(a) High voltage and high current (b) Low voltage and high current 


_ (c) Low voltage and low current i 
48. ¥ pes received in customer’s household wires 3 = oe sig 
a) 66kV (b) 132 kV ) 22000 D kV 
49. The necessary voltage conversions in electrical ines tases system i - . * 
Bore sed Crates (b) Motor (c) Generator - ri wie 
. ng principle of transformer is based on: oe 
(a) Self induction a (b) F, : 
(c) Mutual induction (d) —— 


51. Transformer possesses: 
(a) Electrically connected two coils 
(c) Magnetically linked two coils 
52. The function of soft iron core in transformer is: 
S Sy — flux linkages between coils 
9 provide medium such that J Soil passes 
(c) To electrically insulate yea pig —— re oe 
(d) Both A and B 
53. An ideal transformer is the one which has: 


(b) Coils wound on soft iron core 
(d) Both BandC 


(a) N 
Ne ne losses ’ (b) Coils with no resistance 
Bs os (d) Allof these 
a rou btaodity can Ss € ratio of rate of change of Mux in primary to rate of change of flux 
4) Equal 
«) Equal bs ra (b) Greater than one 
(d) Less than one 


55, 
‘pe of the Practirmer connected to the load resistor is called: 
Primary coi (b) Tertiary coil (c) Secondary coil 


AS a4. [ 45. | 46, | 47. 148. | 49. [ 50. | 51. | 52. 53. [54 [55 


- ae a 
Ans |b | 
Nr etd isi bielais{alajalclajalélele] 
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UNIT 09 ELECTROMAGNETIC INDUCTION 
56. Power losses in practical transformer are due to: 
(a) Eddy currents & Hysteresis loss (b) Magnetic loss & Iron loss 
(c) Flux leakage & Resistance of coils (d) All of these 
57. The percentage efficiency ofa transformer can be calculated by: 
(a) = x 100% (b) n= x 100% 
in in 
(c) n= Ze x 100% (d) n= pt x 100% 
58. The power loss due to flux leakage in a transformer can be reduced be: 
(a) Using thick wire for winding of the coil 
(b) Using laminated iron sheets stacked together as core 
(c) Winding the two coils one over another 
(d) Using step-up transformer 
59. In a step-up transformer: 
(a) Secondary voltage is greater than primary voltage 
(b) Secondary power is greater than primary power 
(c) Primary turns are greater than secondary turns 
(d) Primary current is lesser than secondary current 
60. A transformer steps up 220 volt to 2200 volt. If the secondary coil of a transformer has 100 turns, 
the number of turns in the primary coil is: 
(a) 10 (b) 100 
61. Ifa step up transformer were 100% efficient, 


(c) 20 (d) 500 
the primary and secondary winding would have the 


same: 
(a) Current (b) Number ofturns  (c) Power (d) Voltage 
62. Step-up transformer has a transformation ratio of 2:3. What is the voltage in secondary, if 
voltage in primary is 40 V? 
(a) 60V (b) 90V (c) 15V (d) 120V 
63. The core of any transformer is laminated so as to: 
(a) Reduce the energy due to eddy currents (b) Make it robust and strong 
(d) Increase the secondary voltage 
re 280. 


(c) Make it light weight 


ber of turns in primary coil are 140 and that of the secondary coll a 


64, In a transformer, num 


If current in primary coil is 8 A, then that of the secondary coil is: 
(a) 4A (b) 6A (c) 2A (d) 10A 
65. A step-up transformer has turn ratio of 25. If the output current is 10 A, the input current is: 
(a) O4A (b) 2.5A (c) 35A (d) 250A 
66. The efficiency of a transformer which take input power of 200 W is 80%, the power supplied by 
this transformer on load side is: 
(a) 120W (b) 140W (c) 200W (d) 160W 
67. Step-up transformer has turn ratio of 6:2. What is the voltage in the secondary, if the voltage in 
primary is 40 V: 
(a) 40V (b) 120V (c) 60V (d) 90V 
68. In a step-up transformer, the turns ratio is 1:4, A 1.5V battery is connected across the primary. 
The voltage across the secondary is: 
(a) 3.0 (b) Zero (c) 0.75V (d) 15V ‘ 
a 200 volt line and supplies a current of 2 ampere. The ratio 


69. A step-up transformer operates on 
is 1:5, The output voltage in the secondary is: 
(c) 1000 V (d) 1100V 


of primary and secondary winding 
(a) 200V (b) 40V 


| sr. | 56/5 
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Peak voltage in the output of full wave rectifier is 10V so DC component of output voltage is 


UNIT 10 


1. 
(a) 10V2 (6) 20/v2 

2. Rectifier is a device which oevertil ©) 207% (d) 207 
(a) ACtoDC (b) DCto AC ‘ 


(c) AC to triangular current 3 
aaa d) DC to triangul. 

3. Ifa half wave rectifier is used to convert 50Hz. ( gular current 

rectifier voltage is e AC into DC, then the number of pulses present in 


(a) 25 (b) 50 
Po (c) 100 
4. A full wave rectifier is operating from 50 Hz mai Le 
3 mains. Fund ‘ ‘ P 

(a) 100 Hz (b) 25 Hz ré ee frequency of ripple will be: 
5. In which rectifier ripple factor is less . (d) 200 Ha 

(a) Eulll wave (b) Half wave 
6. In full wave bridge rectification number of diodes aid is = =~ (d) None of them 

(a) 3 (b) 5 ena : as 


7. Fora half waver rectifier, the in 
J : > put and output wa : 
The time period of the output will be i ee 
8 A A Be igor is TS sak tif A.C ie a cate 
’ s rectify an A, f i 
of rectified current obtained in five seconds % bins elim 


(a) 300 (b) 60 ; 
(c) 600 2 
9. Ina full-wave center tap transformer rectifier, how many diodes conduct a ant 
(a) 1 (b) 2 (c) 3 (d) 4 


10. A half wave rectifier is bein i 
r g used to rectify an A.C volt 
pulses of rectified current obtained in two seconds is: ee 


(a) 60 (b) 240 
J 2 (c) 120 3 
11. The following circuit represents: j . oo 
in Half wave rectifier ‘ (b) Full waver rectifier 
¢) Quarter waver rectifier (d) None of these 


12, The time period ofa i 
n A.C cycle is 10 s such that it is all i 
: oa is allowed to go through a bridge rectifier then 


(a) 0.5 Hz b 2 
aa (b) 0.2 Hz (c) 0.1 Hz d) 04H 
minimum number of diodes required for half wave rectification are: a : 
(c) 2 d) 3 


4 b) | 
aa es a 
2s 2 eee 
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le at the output of the following circuit is: 


14. The time period of the ri 


V = 230sin100n 


R 
(a) 100 ms (b) 20 ms (c) 50 ms (d) 10ms 
15. The width of depletion region during forward biased mode of a PN-junction diode: 
(a) Decreases (b) Increases (c) Remains same (d) None of these 


16. If is given to following circuit: 


> 


The output voltage during 0— = will be: 


(b) Negative half 


(a) Positive half 
(d) A.C 


(c) Zero 
17. In the circuit shown, which terminal of output becomes negative during the conduction mode of 
the diode: A 
B 
(a) A (b) B 
(d) Can not be predicted 


(c) Either A or B 


18. In the following figure what happens for the negative half cycle of the input? 


(b) Ds and D, conduct 


(a) D, and D, conduct 
(d) D, and D; conduct 


(c) Dy, and D2 conduct 


19. Disadvantage of half wave rectification as compared to full wave rectification is: 


(a) Signal is not converted to DC 

(b) Power of half signal wasted (about 50%) 
(c) Pulsating DC is produced 

(d) Signal at output becomes triangular AC 


UNIT 10 ELECTRONICS 
20. In figure, the current supplied by the battery is: 
Ue} 


q 


2 


21. Th aes 8 hyaih Sea _* () O3A d) 
. The bas ason why a full wave reectifi : ii (d) O04A 
(a) _Ituses jagthioa ifier has twice efficiency then half wave rectifier because: 


(b) Its ripple factor is much less 
(c) It uses both cycle as input 
(d) Output frequency is double the line fr 
22. Which of the following diode is not in mm bleeed mode? 


-2V +2V 
© =D PHwit 0 AS} wit (4) eS wih 


23. In the diagram, the input is across the termi P 
sag Weds ott is: ee A and C and the output is across the terminals B 


D 


Full wave Half wave 


(a) Zero (b) Same as in 
put c é 
() rectifier (@) rectifier 


24. Ifa full wave rectifier circuit i E ; 
Gcahis wil be: ctifier circuit is operating from 50 Hz mains, then the time period of output 


(a) 10 ms (b) 40 ms 5 
(c) 5Oms 
25. The output voltage of a rectifier is: ‘ - isthe 
(a) Straight line (b) Smooth (c) Pulsating (d) None of these 


26. A half wave rectifier is bei i 
being used to rectify an alternating voltage of 50 
rectified current obtained in one second is: : peer 


(a) 50 (b) 25 
- (c) 100 d) 2 
27. In hab rectification, diode conducts for: eed 
‘ositive half cycle of A.C (b) Negati 
gative half cycle of AC 
(c) Complete cycle of AC (d) Either +ve or -ve half cycle of A.C 


The process in which i 
A.C is converted to D.C is called....... F i i i 
Padi A wei. calle , and the process in which D.C is 
a Ep tiesto, rectification (b) Rectification, inversion 
version, rectification (d) Inversion, inversion 


Scanned with CamScanner 


ELECTRONICS 


NIT 10 ELECTRONICS 
: ” UNIT 10 
29, Which one of the following statements is not correct? 
(a) Diode does not obey ohm’s law 40. The output across resistor in the circuit shown will be: 
ow identifying the direction of current flow 


(b) PN junction diode symbol shows an arn 


(c) Ideal diode is an open switch 
(d) Diode is an ideal one way conductor 
30. In comparison of a half wave rectifier, the full wave rectifier gives higher: 
(a) Efficiency (b) Average de (c) Average output voltage (d)_— All of these 


31, The reverse biasing in a PN-junction diode: 
(a) Decrease the potential barrier (b) Increase the potential barrier 
(c) Increase the number of minority charge (d) Increase the number of majority charge 
carriers aes, 
e ©» IVV\ 0 VV wo DfA 


carriers 
32. The cause of the potential barrier in a PN-junction diode is: 
(a) Depletion of positive charges near the junction 
(b) Concentration of positive charges near the junction 
(c) Depletion of negative charges near the junction 
(d) Concentration of positive and negative charges near the junction 


33. The pn-junction diode is used as: 
(a) Amplifier (b) Rectifier (c) Oscillator (d) All of these 


34, When a PN-junction diode is reverse biased: 
Electrons and holes are attracted towards each other and move towards the depletion region. 


41. If the diode D, is taken off from the circuit, the output across resistor will become? 


Rous Vo 


(a) 
(b) Electrons and holes move away from the junction depletion 
(c) Height of the potential barrier decrease 
(a) Half wave rectifier (b) Full wave rectifier 
(c) Zero (d) AC 


(d) No change in the current takes place 
35. The electrical circuit used to get smooth de output from a rectifier circuit is called: 
(a) Oscillator (b) _ filter (c) Amplifier (d) Logic gates 


36. In a PN-junction diode: 
(a) The current in the reverse biased condition is generally very small 
The current in the reverse biased condition is small but the forward biased current is 


42. The potential drop across resistor in following circuit is: 


(b) 
independent of the biasing voltage 5V 
(c) the reverse biased current is strongly dependent on the applied biasing voltage 
(d) The forward biased current is very small in comparison to reverse biased current + 
ee + 0.7) V (b) (5-0.7)V (c) SV (d) Zero 


37. The following circuit represents: 
43. If the diode resistance is negligible, the output resistance of follow ing circuit Ro= ....... 


Rout 


(b) Full wave rectifier 
(d) Nota rectifier 


(a) Half wave rectifier 
(c) Quarter wave rectifier 


38. In a full wave bridge rectifier, how many diodes conduct at a time? 
(| (b) 2 3 Ducky rt! 2: ae (b) 3 ka @) 2ka (d) Ska 
39. If the time period of A.C source applied on the input of full wave rectifier is T, and time period 0 44. The rms value of the . 
the output ripple is T,, then the relation between these two is: (a) v, i eetput of e wave rectifier is: 
(a) To=2T) (b) To= 5 (c) To=v2T; (4) T,=2To a ) © + @ % 


—— 
ry 


~: | 34, 
Nf ee ae E 


oo | | 
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UNIT 10 
45. In the following circuit, the output wil 


Half wave 
rectifier D.C () 


(a) Pulsating D.C (b) Pure D.C 


46. The rms current flowing through the following circuit will be: 


UNIT 10 ELECTRONICS 


1, In the circuit shown, the output across resistor during (~ — T)is: 
- : 


> 
x i gly 


(b) Zero (c) 


(d) Pure A.C 
Either +ve or -ve 
pulse 


2. In half wave rectifier, if the time period of input ; J 
output in hertz is: period of input A.C is 50 ms, then the frequency of ripple at 


Sater 
(a) Positive pulse Negative pulse ({d) 


250 sin 100nt 1002 | pole yi 
3. The time period of the sioble is the output of the auntie & (d) 20 
(a) $A (b) =A (c) 7A (d) 2A 
47. In the following figure what happens for the positive half cycle of the input? 250 sin 100nt x 
IX D: 
K (a) 100 ms (b) 20ms (c) 50ms ah ee 


C) 


fe i, 


(a) D, and D, conduct 
(c) Ds, and D, conduct 


48. In the forward bias arrangement of a PN-junction diode: 
(a) The N-end is connected to the positive terminal of the battery 
(b) The P-end is connected to the positive terminal of the battery 
(c) The direction of current is form N-end to P-end in the diode 
(d) The P-end is connected to the negative terminal of battery 
49. The potential barrier for silicon diode is approximately: 


(a) 03V (b) 0.7V (c) L.1V 
50. PN-junction diode works as a insulator if connected: 
(a) ToA.C (b) In forward bias (c) In reverse bias 


M6 A dB 


(b) D, and D2 conduct 
(d) D, and D; conduct 


By AZHAR IQBAL 0336- 


4. Ina half wave rectifier, when diode i 
gets reverse biased, F i i : 
eee — the voltage across its terminals: 
(c) Becomes equal to potential barrier (d) 
5. The output of the following rectifier circuit will be: 


a aa 


Becomes equal to source voltage 
None of these 


(d) 14V 6. Seager resistance of depletion layer is larger because: 
n ‘ c 
(d) None of these (c) It oe Bertie: <— (b) It has a large number of charge carries 
aun $ the number of minority charge (d) Increases the number of majority charge 
7 Ina junction diode, the holes are due to: me 
(a) Protons issi 
(b) Neutrons (c) Extra electrons (d) os ple 
electrons 


7098894 
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8. The output across the resistor in the circuit shown for positive half of A.C source will be: 


Vo 


ap 


Zero for both (d) Pure D.C 


(a) Positive pulse (b) Negative pulse (©) halves of A.C 


tion of current through the resistor in the circuit shown during negative half of A.C will 


9. The direc 
be: 
ae B 
+(b) No current flows during negative half 


(a) From A toB (d) Both aand b are possible 


(c) FromBtoA ; ©. 
10. During the positive half of A.C the diode in the circuit is: 


D 


(a) Forward biased (b) Open (c) Reverse biased (d) None of these 


11. Which of the following diodes is reverse biased? 
(d) 


5V 2V T 
2V | | | b | J | (c) 
(ayt (b) ier Vv 10V 


between A and C and output is across B and D. Then 


12.1 
n the diagram shown, the input is applied 
the output is: B = 


A D 
(a) Half wave rectifier (b) Full wave rectifier 
(c) Zero (d) Same as input 


a 
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UNIT 10 ELECTRONICS 
13. The output of the following circuit will be: 


Vout 


(a) Pulsating full wave rectified D.C (b) Sinusoidal A.C 


(c) Pulsating half wave rectified D.C (d) Zero 

14, The approximate ratio of resistance in the forward and reverse bias of the PN-junction diode is: 
(a) 107:1 (b) 10:1 (c) 1:10° (d) 1:10° 

15. The resistance of a reverse biased PN-junction diode is about: 
(a) lohm (b) 10? ohm (c) 10° ohm (d) 10° ohm 


16. Function of rectifier is: 


(a) To convert ac into de (b) To convert de into ac 


a>. a Both Ds ‘ (d) To give constant D.C 
- Ifa full wave rectifier circuit is connected from 50 Hz mains, the fi 
ipa Win be ains, the fundamental frequency of the 
(a) 50Hz (b) 70.7 Hz (c) 100 Hz d) 25 
18. In forward biasing current flows due to: ale ia 
Eee corer carriers ig charge carriers 
19. A diodes characteristics curve is a plot between: 
(a) Voltage and time (b) Voltage and current 
(c) Current and time (d) All of these 
20. In full wave bridge rectifier, minimum number of diodes required are: 
(a) Only one (b) Two (c) Three (d) Four 
21, Slope of the reverse characteristics of a PN-junction represents its: 
(a) _Conductance (b) Conductivity (c) Resistance (d) Resistivity 
22. The rade of potential barrier for Ge to Si at room temperature is: 
(@) 3 (b) 2 «) 2 (d) 5 
23, The process in which alternating current is converted into direct current is called: 
, (a) Rectification (b) Amplification (c) Inversion (d) Complementation 
4. In full wave rectification with a center tapped transformer, how many minimum diodes are 
required: 
(a) 2 (b) 3 (c) 4 (d) | 


25. If the frequency of A.C in half wave rectifier is “f and period is T then after rectification the 
product if rectified signal's frequency & period is: 
@ ; (b) (c) (d) 1 
26. A semiconducting device i acted i i 
Pear ws evice is connected in a series circuit with a battery and a resistance. A current 
Pass through the circuit. If the polarity of the battery is reversed, the current drops to 


tN 


Pain zero. The device may be: 
4) A p-n junction diode i 
r (b) An n-type semiconductor 
c) A 
(c) A p-type semiconductor (d) An intrinsic semiconductor 
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UNIT 10 
27. In figure, the current through the resistor is practically: 


+ 
ay’: R 
(a) SA (b) 1A (c) 2A (d) Zero 
28. A half-wave rectifier is being used to rectify an alternating voltage of frequency 50 Hz. The 
number of pulses of rectified current obtained in two seconds is 
(b) 100 (c) 25 (d) 200 


(a) 50 
Which device is used for conversion of A.C into D.C? 
(a) Transformer (b) OP-Amp 
(c) Semiconductor Diode (d) OR-Gate 
Conversion of alternating current into direct current is called: 
(a) Amplification (b) Modulation (c) Rectification (d) None of these 
de smooth by using a circuit known as: 


31. Output voltage of a rectifier is not smooth, It can be ma 
(b) Ripple circuit 


(a) Wheat stone circuit 
(c) Bridge circuit (d) Filter circuit 
In a half wave rectifier circuit, the ratio of resistance of diode during conduction half of A.C to its 


32. 
resistance during blocking half is of the order of: 
(a) 1:10° (b)  1:10° (c) 10°: (d) 10°:1 
33. For the circuit shown: <] 
Rectified output will be zero across resistor during , if the input A.C waveform is as 
following: 7 
T 3T b £ 
(a) (0+ Fana~7) i (0-3) 
T 3 @ {late 
©) (0-+tand5 +7) (G7) 
34. Most useful type of rectification is/are: 
(b) Full wave rectification 


(a) Half wave rectification 
(c) Quarter waver rectification (d) Both A andB 
sed, the voltage across its terminals: 


35. In a half wave rectifier, when diode gets forward bia 
(b) Becomes equal to source voltage 


(a) Becomes zero 
(c) Becomes equal to potential barrier (d) None of these 


36. Ripple factor of half wave rectifier is 
(a) 1.21 (b) 0.8 (c) 0.6 (d) 0.4 
37. Maximum efficiency of half wave rectifier is 
(a) 80.6% (b) 40.60% (c) 70% (d) 50% 
38. The output voltage of a rectifier is 
(c) Perfectly direct (4) Alternating 


(b) Pulsating 


(a) Smooth 


[ae ee ee] eT SY 3 
Mca. eRe 


pe] 
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39. What will be Ammeter reading in the circuit shown (during positive half of 
, of A.C)? 


(a) Positive maximum : 
(c) Zero (b) Negative maximum 
(d) All of these 


40. The potential drop across resistor in following circuit is: 


6v 
oa 
(a) (6-0.7)V (b) 6V 
iP ‘ (c) (6+0.7)V 
41. In half wave rectifier, if the time period of i Z (d) Zero 
output in hertz is: period of input A.C is $0 ms, then the frequency of ripple at 

(a) 50 (b) 30 () 20 

42. During the negative half of A.C the diode in the circuit is: as 
D : 
R 
(a) Forward biased @ om 
(d) None of these 


(c) Reverse biased 
43, Which of the following output cannot be achieved by half wave rectifier circuit? 


mee \ aw /\VV\ ei We ae 


44. The basic purpose of filter is to 
(a) Minimize variation in ac signal (b) Suppress harmonics in rectified output 


(c) Remove ripple from the rectified o 
e ripp utput (d) Stabilize de 
45. The bridge rectifier is preferred to an ordinary two diode full dove caiae ris 
(a) It needs much smaller transformer for the same output a 
(b) No center tap required 
(c) Low PIV rating per diode 
(d) All of the above 
46. Half wave rectifier uses 
(a) One diode b i 
= ; (b) Two diode (c) Three diodes i 
A a Eee aiernd passes into positive cycles. 2 ibe 
ms “Ste cycle (b) Upper half cycle 
PAN wae reonen asa (d) None of them 
(a) Lower half cycle 
(c) Upper half cycle 


al a a ee ae 
Es] ee 


ee 
| Ea —_ —_—_ ann 
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(b) Both cycles 
(d) Either lower or upper 
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57, The circuit shows a bridge rectifier with a sin 
terminals P and Q being joined by a load resister. if aoe call voltage applied to it, the output 
circuit, which of the following traces would be seen on were removed leaving a break in the 

A a cathode ray oscilloscope connected 


across PQ? 


UNIT 10 ELECTRONICS 
49. In half wave rectification, the output DC voltage is obtained across the load for 

(a) The positive half cycle of input AC 

(b) The negative half cycle of input AC 

(c) The positive and negative half cycles of input AC 

(d) Either positive or negative half cycle of input 
50. The maximum efficiency of full wave rectifier is 

(a) 80.60% (b) 40.60% (c) 70% (d) 50% 

. Peak voltage in the output of half wave rectifier is 10 V so de component of output voltage is 


$1 
10 
(a) 10V2 (b) F (c) 10/7 (d) 107 
52. Ripple factor of full wave rectifier is B 
(a) 1.21 (b) 0.6 (c) 0.482 (d) 0.9 L@/X 
53. If any one diod of a full wave bridge rectifier is removed its output will become: (a) (b) oVMW\ (c) \Aarmibil 
(a) AC (b) Halfwave D.C — () Smooth D.C (d) Zero f : (J) ——— 
58. Which of the following is unidirectional device? 
54, In the circuit shown, the figure below the output waveform will be: 59. aes for diode is: (b) Capacitor (c) Inductor (4) Diod 
4 
OSB R " v 4 
(a) (b) ‘ 
(a) (b) © LVV\  @ Zero 
ee fe VY 4 I> 
v 
put resistance of following circuit R=.....-. sa + I> 
(c) @ . 


55. If the diode resistance is negligible, the out 
I> 


60. In half wave rectifier, shown in the fig. below, they diode will become as open circuit bg 
D> 


(a) 1KQ (b) 3KQ (c) (d) SKQ Ac® 


56. In the circuit output waveform is 
(a) +ve half cycle (b)  -ve half cycle (c) Both i Wek 
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9, Photoelectrons are emitted by a metal when photons of i 
K.E of the emitted electrons is to be increased, then: ne 
(a) Intensity of radiation should be decreased 
(b) Wavelength of radiation should be increased 
(c) Intensity of radiation should be decreased 
(d) Wavelength of radiation should be decreased 
10. The work function of metal is 7.7 eV and photons of e i metal surface. 
se oping pousaaat WA p of energy 22.5 eV are incident on sui x 
(a) 14.8V (b). ISeV (c ’ 
( ; ) 13.6V (d) 148 
11. Which of the following correctly describes the characteristic curves of eanatae nes Sed US 
versus applied voltage for two intensities “I,” and “1,” of a monochromatic light when incident, 


on same metal: 


1. A gamma ray photon has frequency 10° Hz and an X-ray photon has frequency 10" Hz. The 
ratio of the momentum of gamma ray photon to that of X-ray photon is: 
(d) 10° 


(a) 10° (b) 10” (c) 10° 
2. Which of the following correctly describes the characteristics curves of photoelectric current “I,” 
versus applied voltage for same intensities of light of different frequencies when incident on same 
metal: 
(a) (c) 
(a) 
(c) (d) 
(c) 
a Vv 
Vo2 Vor 
12. When yellow light is incid a i i 
Ve2 Vo) U3 yw ite incident on the surface of metal, it emits photo-elect i 
3. Ina phtoelectic experiment, the minimum negative anode potential required to stop the electrons anand orange light. Which one of these cannot predecs cocaion of pean ey 
ee < a iolet ‘ 
is se ee K.E phere i RiG"T (d) 7.6% 105 13. Let p and E denote the act ae and Pa “ame of a ph ne sae 
4. The work functions of two different metals “N” and O are 3.2 eV and 1.6 eV respectively. If the is increased, er ee 
Sy P ee = E increases (b)  p increases and E decreases 
p and E increase (d) Both p and E decreases 


14. sah oan emission experiment a metal surface in an evacuated tube was illuminated with 
pnoc romatic light. If the experiment were repeated with light of the same wavelength, but of 
twice the intensity, which of the following would be true? im 
(a) The photon energy is doubled 
(b) The maximum kinetic energy of the ejected electrons is doubled 
(c) The work function of the metal becomes halved 
(d) The photocurrent is doubled 


threshold wavelength of “O” is 750 nm, then th reshold wavelength of metals “N” is: 
(a) 375 nm (b) 1500 nm (c) 650nm (d) 525 nm 
5. A metal surface of work function 1.07 eV is radiated with light of wavelength 332 nm. The 
retarding potential required to stop the escape of photo — electrons is: 

(a) 4.8leV (b) 2.66eV (c) 1.07eV (d) 3.74eV 
According to the quantum theory, which of the following is correct? 
Energy is emitted or absorbed as a continuous wave 


(a) 
(b) Radiation energy from a source is continuous rather than consisting of large number of tiny 
particles 
(c) _ Energy is emitted or absorbed in discrete packets +. Dual nature of radiation is shown by: 
(d) Intensity — wavelength curves obtained from a black body represent line spectrum (a) Diffraction and interference (b) Refraction and diffraction 
7. If“E” is the energy of photon, “p” is its momentum, “f” is its frequency, “A” is its wavelength 1 (c) Photoelectric effect alone (d) Photoelectric eff iffracti 
and “c” is its speed, Then which of the following relation is correct? 6. When the frequency of the incident light i plectris ifort eneteaithestian 
& an ’ sai r ng “4 o . ' m z there will be: ight is equal to or greater than the threshold value then 
‘ aS Oy ay pay (@) s 7” 
pe h a pontaneous emiss — may 
8. The threshold wavelength for a metal show work function is 2 eV is: (c) Simulated past of - Cobra A era a pr gre 2s 
(a) 620nm (b) 2480 nm (c) 1240 nm (d) 620nm 17. Compton’s shift in wavele Ay — (d) Induced emission of photoelectron 
(a) 90° ngth (AA) is zero, when scattered angle of photon is: 


IT BC 
ar oe ee 
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18. A device that converts light energy into electrical energy is called: 
(a) Transformer (b) Semiconductor diode — (¢) Photocell (d) Thermistor 
19, A process in which a high energy gamma ray photon disappears by producing an electron and a 


positron when it passes close to heavy nucleus is called: 


(a) Photoelectric effect (b) Pair annihilation 
(c) Compton's effect (d) Pair production 
20. If the wavelength of incident radiation in a photoelectric experiment is decreased from 6000 A to 


4000 A, then: 
(a) The photoelectric current may stop (b) The stopping potential will decrease 
(d) The stopping potential will increase 


(c) The photoelectric current will increase 
21. The minimum frequency of incident light required to emit photoelectrons from the metal surface 


is called: 
(a) Critical frequency (b) Intermediate frequency 
(c) Work function (d) Threshold frequency 
22. A photon of energy 3.4 eV is incident on a metal having work function 2.3 eV. The maximum K.E 
of photo-electrons is equal to: 
(a) 14eV (b) l.leV 


23. Which of the following has greatest energy content? 
(a) 50 photons of green light (b) 50 photons of yellow light 


(c) 50 photons of orange light (d) 50 photons of blue light 
24, Arthur Holy Compton found that scattered wavelength “A,” has a relation with incident 
wavelength “A,” as: 
(a) As< Aj (b) A,- A; (c) 
25, The converse effect of pair production is: 
(a) Compton effect 
(c) X-ray production 
26. The photon is the particle, which has: 
(a) Infinite rest mass 
(c) Norest mass & no charge 


UNIT 11 


(c) 1.7eV (d) 4.4eV 


A> Ai (d) Ass Ai 


(b) Photoelectric effect 
(d) Annihilation of matter 


(b) Rest mass but no charge 
(d) A & Care correct 


27. Energy of photon is directly proportional to its: 
(a) Temperature (b) Wave length (c) Frequency (d) Intensity 
28. Wave theory of light is unable to prove 
(a) Black body radiation (b) Photoelectric effect 
(d) Allofthem 


(c) Compton effect 
29. Ifa photon is absorbed by a electron the e 
(a) Increase 
(b) Decrease 
(c) Remain same 
(d) Another photon will be released by electron ‘ 
30. Which among the following phenomenon shows particle nature of light? 
(a) Photoelectric effect (b) Interference 
(c) Polarization (d) Matter waves 
31. The value of Rydberg constant varies with atomic number as: 
(a) Z (b) W/Z? ) 2 
32. Wave nature and particle nature of photon is linked by 
(a) Rest mass of photon (b) Wavelength of photon 
(c) Light speed (d) Momentum of photon 


33. Planck constant is named after 
Einstein b) Newton's c) Maxwell d) None of these 


336- 94 
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34, Numbers of electrons emitted in photoelectric effect d 
(a) Wavelength of incident light re se et, . ‘ 
(c) Energy of incident light (d) rage light 

35, In annihilation process photons move in Ae 
(a) Same direction (b) Opposite direction 
(c) Perpendicular direction (d) iy f these 

36. Rest mass of photon is equal to: y 
(a) Zero (b) My 

37. Compton wavelength is: Grek (Bah 
(a) 2.43 um (b) 2.43 m (c) 2.43pm (d) 243 

#43 243 nm 


38. In a photoelectric experiment a light beam of 

sh Ny fi 

incident on a metal. If the work function of pais Vignes than threshold frequency is 
light is 5.7 V then the energy of incident photon is: ; stopping potential for incident 


(a) 9.9eV (b) L.SeV 
39. The photocurrent in an ae ment on swalceBeéte Se = if: © Se 
(a) The intensity of the source is increased (b) The ect i 
(c) The intensity of the source is decreased (d) Thee oa s fos ye 
40. Which phenomenon does not verify the particle nature of li “aia pe es 
(a) Photoelectric effect (b) Con : 
(c) Pair production (d) Diff otion ee 
41. Which of the following has greatest energy content? om 
(a) 20 photons of red-light () 20 photons of ligh 
(c) 20 photons of orange light (d) 20 photons of vila fight 


42. A source of light is placed at a distance 
¢ of 100 em from a phot P i ial i 
found to be V,. If the distance is double, the stopping cecance me —- 


(a) 2Vo (b) Vo (c) = (d) Me 
43. In a photoelectric experiment, th inci setae Z 
h ee p nt, the wavelength of incident radiation is reduced from 300 A to 2000 
i pr peer of metal will be increase (b) Threshold frequency will decrease 
: mitted electron will decrease (d) Stopping potential will increase 


_ 44, Which of the following is true about the photoelectric effect? 
a ined of photoelectrons is directly proportional to intensity of photons 
a . \ agepel are not emitted below a certain minimum intensity of photons 
A ee er photoelectrons emitted per second is independent of intensity of incident radiation 
Ba ecdine 5 Naa: — is a minimum frequency of light below which no emission occurs 
( instein’s i i 
* laden p otoelectric equation, the graph of K.E of photoelectrons emitted from 
oe e frequency of incident photons is a straight line whose slope: 
c pends on intensity of incident photons os 
) Depends on frequency of incident photons 
i pipead on nature of metal used 
'S same fi ssnective of fi i 
Dae Waker th : ‘1 all metals irrespective of frequency and intensity of incident photons 
( ian re hi. statement is correct about infrared radiation and X-rays. 
aves gs 
() In Mas frequency larger than X-rays but less than infrared waves 
. % frared ri iation travels faster than X-rays in vacuum 
nfrared radiation has lower fi 
@ In requency than X-rays 
frared waves cannot be diffracted like X-rays 
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ork function for the metal is: 


47. The threshold frequency of a metal is 3x 10" Hz. The w 
(a) 1x10") (b) 48x10") (c). 2x10") (d) 2.7x10"°) 


48. The photoelectric threshold for a metal is 300 nm. If the metal is illuminated with radiation of 


400 nm, then the maximum K.E of emitted electrons is: 
There is no photo 


(a) 1.5eV (b) 3.3¢V (c) emission 
and visible radiation successively and stopping potential 


4.2eV (d) 


49. A metal “N” is illuminated by ultraviolet 
is measured. This stopping potential is: 
(a) More with visible light 
(c) -Equal in both cases 
50. In a photoelectric experiment, electrons are ejec 
frequency f. The stopping potential “V,” is measured for various 
work function than “N”, which graph illustrates the expec 


(b) More with ultraviolet light 

(d) May AorB 
ted from metals “N” and “O” by light of 
frequencies. If “O” has greater 


ted result? 


(a) 


1. The proton and antiproton collision will result: 
(d) Annihilation 


(a) Scattering (b) Repulsion (c) Attraction 
2. Which particle has dual nature? 
(a) Photon (b) Alpha (c) Electron (d) All of these 


3. Which group consists of only electromagnetic waves: 
(a) Microwaves, radio waves. infrared (b) Microwaves, radio waves, sound 


(c) Microwaves, waler waves, infrared (d) None of these 
4. Einstein was awarded Nobel Prize for his work on: 


(a) Photoelectric effect 
(c) Theory of relativity 
5, Existence of photon was confirmed by: 


(b) Nuclear fission 
(d) All are correct 


(a) Compton (b) De-broglie (c) Einstein (d) Max planck 
6. The speed of photons in vacuum is _ than in liquid water: 

(a) Higher (b) Smaller (c). Equal (d) None of these 
7. What is the energy of a photon in a beam of infrared radiation of wavelength 1240 nm? 

(a) | (b) 6.25x 10% = (c) 1.6 x 10-” (d) 3,6 x 10° 
8. The momentum of the moving photon is: 

(a) Zero (b) ash (c) ha (d) fA 
9. Which light photon has the least momentum 

(a) Red (b) Green (c) Yellow (d) Blue 
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10. The frequency of the incident photon after Coniplen effect ail 


© Remain constant (b) Increases (c) Dec None ts 
11. In ompton's scattering the change in the way. “7m a 

elength i : 4a 
(a) AA =—5(1 + cos @) ae 


(b) as 
() sd=~“(1-cos6) 4A = 7 (1 ~cos@) 
mo (4) OA =“ 
mac «1 ~ cos8) 


12. The change in the wavelength in Compton’ 
fa) Clsssical theory pton’s effect - be explained on the basis of: 
(c) Energy band theory be ne i 
13. According to the quantum theory, which of the followin pipe 
(a) Energy is emitted or absorbed as a continuous te: * ; 
(b) Intensity-wavelength curves Curves obtained from a black represen 
(c) Energy is emitted or absorbed in discrete packets Bin t ine spectrum 
(d) Radiation energy from a source is continuous rather than isti 
particles consisting of large number of tiny 
14. If a surface has work function of 3.00 eV, the longest wavel ; P 
emission of electrons is: tlength of light which will cause the 
(a) 4.876x107 m (b)  4.125x107 m (c) 5.99 ;? 
15. The work fameeon of tungsten 4.5 eV. The threshold freque : = “s 
(a) 1.09x10"Hz = (b) 1.09x10"% Hz — (e) aateial 
16. Photoelectric effect shows; pha () 1x10" Hz 
(a) Wave-like behavior of light 
S Particle-like behavior of light 
c) Both wave-like and particle-like behavior of Ii 
(d) None of these the Sete 
17. Photoelectric effect is the phenomenon in which: 
(a) Photons come out of metal when it is hi 
it is hit bya beam of el 
(b) Photons come out of nucleus of an atom under the partes cana 1 
6 iat come out of a metal with constant velocity ew 
ectrons come out of a metal with diffe iti 
a ' : n ifferent velocities not i 
According to particle model of light, a photon travels with spied adel me Pi og o> 


(4) 6.847x 107m 


(a) 3x106ms" 3 "| 3 
19. The time of photoelectron A Mica rete eo ha oe 
a Less than nano-second “2 (b) Equal to one mi 
aca de pong aa nano-second (d) Equal to one ese 
yk in the wavelength of photon when it scattered at angle 60° is: 
Le (b) 3h (c) A @ 4h 


c 
21. The particle eo wed 
nature of elect i¢ radiation i | i wid 
Gr Th nieces, reba radiation is suggested by experiments on: 
(b) Compton’s effect 
Mi the electron diffraction experiment 
fe scattering of X-rays by crystalline materials 


22, , 
Bacpere: steer is mainly associated with: 
23. The ma rays (b) X-rays 
, y (c) Beta iti 
Apets sae wave of wavelength 3x 10° cm have an eae a a 
(b+) 6.63x10"J = (c) 6.63x10") ~—(d)--: 663x109 
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5 x 102 Hz and an X-ray photon has frequency 2 x 


24, A, gamma ray photon has frequency 
t of gamma-ray photon is: 


1018 Hz. The ratio of the momentum of X-ray photon to tha 
(a) 4x 107° (b) 4x10" 
(d) 4x 10° 


(c) 2.5.x 104 
25. Stopping potential depends: 
(a) Only upon the energy of incident photon 
(b) Only on the work function of the metal 
(c) On the difference in energy of incident 
(d) On the sum of energy of incident photon and work fu 


26. The energy of a photon is 9 x 10719J. Hts momentum is: 
(b) 107! kg ms} 


(a) 107?’ kg ms7! 
(c) 9.10 x 107"! kg ms? (4) 3x 10727 kg ms} 
27. Which of the following is correct descending order of wavelength of given electromagnetic 
radiation? 
(a) Microwaves, short radio waves, infrared 
(b) x-rays, visible, microwaves 
(c) Long radio waves. infrared, ultraviolet 


(d) Ultraviolet, gamma rays. X-rays 
28. Visible region of electromagnetic radiation spectrum ranges: 
(a) From 350 nm to 800 nm (b) From 400 nm to 600 nm 
(c) From 400 nm to 750 nm (d) From 500 nm to 700 nm 
29. Which photon, red, green, indigo or orange carries the least momentum? 
(a) Red (b) Indigo (c) Orange 
30. Which of the following is correct about photoelectric effect? 
(a) Electrons are emitted if frequency of incident photons is below 
(b) Electrons are emitted if wavelength is more than a critical value 
(c) Speed of photoelectrons is inversely proportional to work function 
(d) K.E of photoelectrons is directly proportional to intensity incident photon beam 
31. Photoelectric effect is based on law of conservation of: 
Angular (c) Momentum (d) 


(a) Charge (b) momentum 
a metal surface only when the light incident on it: 


han a certain minimum Ww avelength 
Ito certain maximum frequency 
tain maximum wavelength 


photon and work function of metal 
netion of metal 


(d) Green 


a critical value 


Energy 


32, Photoelectrons are emitted by 
(a) Has wavelength greater t 
(b) Has frequency Jess than or equa 
(c) Has wavelength less than or equal to cert 
(d) May AorC 
33. The maximum speed of photoelectrons depends on: 
(a) Threshold frequency of cathode 
(c) Work function 
34, In a photoelectric experiment, 
following is the effect of this change ont 
(a) Average K.E increases 
(c) Maximum K.E increases 
35. Which phenomena cannot be explained wave t 


(b) Frequency of incident light 
(d) Allof these 
the wavelength of incident light is increased, Which of the 
he K.E of emitted electrons? 

(b) Minimum K.E decreases 

(d) Average K.E decreases 
heory of light? 


(c) Polarization (d) Photoelectric effect 


(a) Diffraction (b) Interference 
36. A photon of energy 3.4 eV is incident on a metal having work function 2 eV, The maximum K- 
of photo- electrons is equal to: 
(c) 5.4eV (d) 6.8eV 


(b) 1.7eV 


1.4eV 


(a) 


UNIT 11 DAWN 
OF MODERN P 
37, Which of the following correctly describe the relation Sema 
een maximum K.E of photoel 
i 


versus light frequency for a perpendicular metal? 
K.Enax 
0 fi 
K. Ens 
38. The momentum of the photon of w: At j 
fay. Hes 1088 A Peak avelength 3000 Pree. bre 
s ~*7 kg ms"! 


(c) 1.3.x 10728 kg ms“ d 
39. The correct relation out of following: (d) 2.2 x 10-8 kg ms-! 


(a) Fe 
) 
(d) 


(a) wre () ha== « * 
40. Which photon, red i : 7 = ee 
‘on, red, green, indigo or orange carries th 
(a) Indigo (b) Orange = Pare! 


41. Light of frequency i 

A y 1.5 times the threshold fr oa 
eels halved, the photoelectric deinen is incident on a photo sensitive surface. If 

hans a ubled (b) Hal % 
~ 42. A metal surface ej Men (c) Same 
jects electrons when incident b (d) Reduce to zer: 
i ; blue li lod PP S 
green light. The electrons will be ejected when the sateen meio ‘ea traps 


(a) Violet light b : 
43, Two ph (b) Red light (c) Yellow lig g 
re een Oe nn ned 1300 The vatv chai thistelaiaenaale 
: (b) Is1 (c) 12 ci frequencies is: 
= (d) 2:1 


44, 
Salted photon of wavelength 100 A is: 
-63 x10™ Ns b) 6.63 ~22 yy 7 
45, Photons (b) 6.6310" Ns (c) 6.63 x10"! : 
plabselee xy Raat 6.2 eV are incident on a metal whose work tio ti ine ews 
lectrons emitted in joules is: ction is 4.2 eV. The K.E of the 


(a) 6.8x10"" 
46. The (b)  4.8x10" c -19 s 
rr ie “arr of photon of energy 4 eV is of the ae a ae esenie 
47, The work f (b) 10" Hz ( 21 gy. 
fi i 4 : c) 10°H 8 
Wo! 8x oa ofa a is 3.3 eV. The threshold eregaucy ot that pai ni 
. b) 2x10°" Hz (c) 4x10" H; “ 
a (d) 5x10” Hz 


ta Ape for potassium and sodium respectively: 
0. ai ee thie ie § ah (b) S.leV,2.3eV (c) 4.7eV, 4.3 eV 
@) = model of light, a photon is electrically: ad 
50. ma. ee : (b) Positively charged (c) Charged 
wan of electromagnetic radiation spectrum lies below: 
(b) 400 nm (c) S500 nm (d) 600 nm 


| 37.38. T 39.) 
oe Wes ee er 
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ffect is based on law of consery ation of; 


1. Compton’s e / 
(a) Momentum (b) Energy 
(c) Charge (d) Bothaandb 
2. Ifthe distance of lamp is increased from a photocell, the photoelectric current “IT” in a photo cell 
varies with distance “d” as: 
(a) lad (b) lad (c) Jo = (d) Io = 
3. The inverse effect of photoelectric effect is: 
(a) Compton's effect (b) Photoelectric effect 
(d) Annihilation of matter 


(c) X-ray production 
A photon of light enters a glass slab after travelling through air. Which of the following correctly 


4. 
describes the change in energy of the proton? 
(a) Energy increases because the wavelength of radiation decreases 
(b) Energy decreases because the speed of radiation decreases 
(c) Energy remains same because the speed and wavelength of radiation do not change 
(d) Energy remains same because the frequency of radiation remains same 
5. Electrons are emitted when a beam of red light falls on cathode of photocell. If the red light beam 
is replaced by a blue light beam of same power, which of the following quantity would decrease? 
(a) Work function of cathode (b) Maximum K.E of electrons emitted 
(c) Energy of each photon striking the cathode (d) Number of photons striking the cathode 
per unit time 
6. In order to increase the kinetic energy of ejected photoelectrons: 
(a) The intensity of radiation should be increased 
(b) The wavelength of radiation should be increased 
(c) The frequency of radiation should be increased 
(d) Both wavelength and intensity of radiation should be increased 
7. Given h = 6.6x10™ J s. The momentum of each photon is given radiation is 3.3x10™ kg ms”. The 
frequency of radiation is: 
(a) 3x10 Hz (b) 6x10'° Hz (c) 7.5x 10" Hz (d) 15x10" Hz 
8. Four elements A,B,C,D have work functions 2,2.4,2.8,3.2 eV. Light of wave length 4000 A is 
incident on them. The elements which emit photo electrons are: 
(a) A,B,C,D (b) A.B (c) A,B,C (d) A 
9. Which photon violet, blue, green, infrared or orange carries the most momentum? 
(a) Violet (b) Blue (c) Infrared (d) Green 
10. In Compton’s scattering, the value of Compton’s shift equals 30% of Compton’s wayelength of 


gle of: 


electron when X-ray is scattered at an an 
(c) 60° (d) 90° 


(a) 45° (b) 30° 
11. Which of the following is correct relation for a photon (Where symbols have their usual 
meanings)? 
@) aad (b) Aad ©) rat pall chinese 
y P 


E 
12. X-rays production is the reverse process of 
(a) Pair production 
(c) Photoelectric effect 
13. Minimum energy required for pair production is: 
(a) 939MeV (b) 942 MeV 


Pam | [7] 
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(b) Compton effect 
(d) A & Bare correct 


(c) 1.02 MeV (d) 


UNI 11 DAWN O 
T F MODERN PHysic 
Ss 
14. If Alpha, beta, and gamma rays carry the same momentum, which has th 
7 S the longest wavelength? 


(a) Alpha rays (b) Beta rays ait 
5 ) , a rays (c ia : 
15. is conserved in pair production a wavelength 
(a) Charge (b) Mom 
) i I >ntum 
16. In pair production ........ are , (5, 
Sees produced: O- 
(a) Positron & electron ail 
(c) Electrons & neutron . 
17. Dual nature of light is proved by: ©. Freveaetaeenes 
e Compton's «alii experiment (b) Black body radiati 
— é radiation 
18. Calculate the wavelength of photon associated with oe PA papa me 
re a (a) 10 micrometer: (b) 100 micrometer (c) Imi slain romet 
. The momentum of white light is then x rays ——— Oh cane o% 
(a) Less i 
(b) High (c) Equal (d) None of these 


20. hers is the freq pency of a photon whose energy is 66.3 eV? 
a) 12.6x10°Hz  (b) 19.6 x 108 ; 
-6 X 10°H. 
21. Calculate the frequency of photon associated with BY nm i oN * ees Nae 
velength: 


(a) 5x10") Hz (b) 6x 10°"! EL 
22. Joule — second is the unit of: ta bck ()" 1x10 Re (d) 9x10" Hz 
(a) Energy (b) Heat (c) Work > 
(d) Planck's constant 


23. The spectrum of white light lies: 


(a) Above 300 nm 
(b) Below 300 nm 


+. Q, In between UV to IR (d) N f 
. The photon when scattered i i witches 
OD” Dente red from mirror its momentum becomes 

(c) Remain same He nc 

25. es ae of work function was given by ) AS 
a) Bohr b) Einstei these 

26. In annihilation process ..... ede d eee a a 

(a) Positron (b - oye 

; ) Electrons 
27. “geod = Positron was discovered in the a) 1 ot as 
ermal radiation 
(Electrons : ae (b) Cosmic radiati 
gnetic radiat oe 

ti iiitan or, enti iation (d) Non electromagnetic radiation 

(a) 0 he 
i, (b) 7 (c) hffe d s 

. PA function depends on: i ; 
a) Metals only 
(c) Both metals and nature of surface Ne Tmekew tote = 
uency 


30. If “E” is S its frequency S its 
the energy of phot “p” is i 
: Pp ton; pis its momentum, “f” is its f 1, “A” is its wave length 
and “c” js its Speed, then which of the following relation is mor pine et . < it 
(b) = =i == 
3 E pe b p=- (Cc) f d E 
31 Which of the fi i i way - elec 
tient ‘ollowing is correct ascending order of wa elength of given el tromagnetic 
a) M waves, short radio waves, infrared (b) Ultraviolet gamma rays, X-r: y. 
, A-rays 


(c) X-ra isi i 
32.1 b ys, visible, microwave. 
hs 7 wath ag S —_ (d) Long radio waves, infrared, ultraviolet 
Positron E ; 
lectrons (c) Photons (d) Bothb&c 


-isf'as [a6 a7. 18] 19,[ 20.[21] 32 231 24 | 25 [26,]37,[ 2828 [301 


Ans: | fd] a] 
Stem aul ti@leferdlelclblelofeleldtele 
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DAWN OF MODERN PHYSICS 
‘ons have energies | eV and 2.5 eV respectively, 


UNIT 11 
5 eV. The ratio of maximum speeds of the 


33. Lights of two differe 
successively illumina 


nt frequencies whose phot 
te a metal of work function 0. 


emitted electrons will be: 
(a) 1:5 (b) 1:4 (c) 1:3 (d) 1:v3 
34, What energy (in joules) would a photon of light with a wave length 3x 107 cm have: 
: 6.6x 10° (d) 66x10" 


(a) 2.2x 10 (bo) 3.3x 10" (c) 
35, Which of the following is dependent on the frequency 0 
experiment? 


(a) Amount of photoelectric current 
(b) Stopping potential to reduce the photoelectric current to zero 


(c) Work function of the metal used in the experiment 


(d) Threshold wavelength 
36. In Compton’s effect if f is frequency of incident photon 


f incident radiation in a photoelectric 


and f. is frequency of scattered photon, 


then which of the following is true? 
(a) f=f (b) f 2f (9 a A Cy) fo sh 
37. A photocell is based on the principle of: 
(a) Photoelectric effect (b) Pair production 
(d) Annihilation of matter 


(c) Compton’ effect 
38, The work function of tungsten is 4.5 eV. The threshold frequency is: 
(c) 1.09x10' Hz —— (d)_ ‘x10 Hz 


(a) 1.09x10"° Hz (b) 0.91x10"* Hz 
39, What is the energy of photon in a beam of infrared radiation of wavelength 1240 nm? 
(a) lev (b) 3eV (c) 4eV (d) 2eV 
a beam of green light and a beam of blue light have 


A beam of red light, a beam of yellow light, 
exactly the same energy. Which beam contains d which beam 
contains the smallest number of photons? 
(a) Green, blue (b) Blue, yellow (c) Red, blue (d) Yellow, red 
41. If ‘m’ is the mass, ‘ec’ is the velocity of light and x = mc’, then dimensions of ‘x’ will be: 
(a) [LT') (b) [MLT"] (c) [ML?T?] (d) [MLT’] 


42. Which of the following has greatest energy content? 
(a) 10 photons of yellow light (b) 10 photons of blue light 
(c) 10 photons of violet light (d) 10 photons of red light 
d same energies are incident on two different metals with 


Two light beams of same intensities an 
work functions “®; = 2,”. Which of the following correctly describes the characteristic curves 


of photoelectric currents versus applied voltage for given two metals: 


40. 


the greatest number of photons an 


43. 


ww 


fA 


(a) (b) 


(d) 


(c) 


0} 


tli Yor Vo2 
0. 


zs = ape aCe b., 0. | Tae | 
6. a" Yetese 
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WN OF MODE 
44, The graph between maximum KE of sca oes 
ersus requency of 
neident photon on a 


metal surface is shown as: 
The work function of the metal is: 


1.5eV b) 4 
(a) wr" AeN, (c) 3.0eV (a) Can't be 
45. Which of the following graph sh ax Predicted 
frequency “f"? ph shows the variation oC energy SI> eli Photon of light with its 


E E E f 
(a) ©) ©) a | ; 
f ' : 


46. Two light beams of intensitie 
i Ss “1,” and “1,” such 
following correctly describes th en tee 
Lp ata t m have same energi 
applied voltage for the given two a Sort SE Patetpaite caren Ce In) vers, 


(a) 


(b) 


Vol=Vvo2 


vol=Vvo2 
©) I, I> 1,2 
(d) 1 
1, 
Vor Vo, 
47, Ser 
_— aca has same units as that of: ‘ow 
ure 
4a. (b) Power 
s ped f tar lhe Be ees reece he, Momentum (d) Angular momentum 
49. The ratio (b) Infinite (cc) 3 8 
(a) he ld photon * momentum of photon is equal as = capper 
50, Kgm’s" is unit of (b) Wavelength (c) Frequenc 
a “lhe Peat ] y (d) None of these 
ran (b) __Rhydberg (c) Boltzmann 
: (d) General gas constant 
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UNIT 12 ATOMIC SPECTRA IT 
uwrtz ___ATowic SPECTRA _/miiny uit 2 __ATowic spectra _ 77 
15. The shortest wavelength of spectral line in Balmer of Hydrogen at 
ydrogen atom is: 


ATOMIC SPECTRA 16 ita a Naids of first Pri i b Ss (d) 4 
. ins $ antize i 
a ‘oi it of hydrogen ae then radius of 3" qua /Ry babi 
: ; ; A, (c) 8r, ved 3 
17. Which series of spectral lines in hydrogen spect Pp (d)  32r, 
(a) Pfund series (b) “th ie qt lie in the infra-red wale’ 
18. To find longest wavelength in P; ; aimer series (d) Brackett seri 
sf : sas a 8 gth in Paschen series of hydrogen spectrum, the Be: 2 saree 
1. The ratio of minimum to maximum way elength in Balmer series ts: : @) 3 mI is taken equal 
5-9 b) 5:36 ; 4 d) 3:34 Linge: 
{@) : : (0) zs (c) | 2 ) - 19, Which of these series of hydrogen spect y ee , (d) 6 
2. Which of the following phenomena suggests the presence of electron energy levels in atoms: Patch zt ) pectrum lies in the ultra-violet region? 
(a) Radio active decay (b) lsotopes : Breckdll e. (b) Pfund series > 
(c) Spectral lines (d) a@-particle scattering 20. The ratio of ene ce 6 f (d) Lyman series 
3. The energy of electron in first excited state of H-atom is -3.4 eV its kinetic energy is: ‘ 4 ed psig: pliea states of hydrogen atom is: 
(a) -3.4ev (b) +3.4eV (c) -6.8eV (d) 68eV @) (b) 2 () 2 rial | 
4. In Bohr’s model, the atomic radius of the first orbit is ro, then the radius of the third orbit is: 21. The velocity of electron in the second orbit of hr S d ri | 
r " ydrogen at , at tee 
@) 5 (b) + (©) %o (d) 3% orbit will be: gen atom is y. The velocity of electron in fifth 
5. The ionization energy of hydrogen atom is 13.6 eV. Following Bohr’s theory, the energy atte (b) =) (ae (4) 2 
corresponding to a transition between the 3" and the 4" orbit 22. Highest frequency of Balmer series of hydrogen ato F oy 
(a) 3.40eV (b) 1.51 eV (c) 0.85eV (d) 0.66 eV velocity of light c is: - m in terms of Rydberg constant Ry and 
6. The minimum energy required to excite a hydrogen atom from its 1* excited state is: (a) Rye (b) + () 4Rec 
(a) 13.6eV (b) -13.6ev (c) 3.4 Ev (d) 10.2eV be: Wise bya F3 Rye He (d) Rue 
7. The angular momentum of electron in n orbit is given by: . cartes atom is in first excited exerted state; It’s radius is how many Pm of its d 
h 2 $ ! re 
(a) nh (b) : (c) on ~ (J) n° = (a) Half by Twice groun 
8. When electron jumps from the first excited sate to ground state, the emitted photon will have (c) Four times (d) Same as that of 
energy of: 24. The ratio of shortest to longest wavelength rant ver ! ground state 
(a) 3.4eV (b) 10.2eV (c) 13.6eV (d) 1.9eV @..4 (b) 2 Gerace © ey is approximately: 
9. The minimum wavelength of the Lyman series for the hydrogen atom is given by: 25. Radi cal 5 7 (d) 3 
(a) 4/Ruy (b) 16/Ry (c) 9/Ru (d) I/Ru (). het Bohr orbit is r. What is the radius of 2“ Bohr orbit? 
10. The energy of the ground electronic state of hydgrogen atom is -13.6. The energy of 2™ excited 26. In hyd (b) 2r (c) 4r () 23 
state le: » In oh “oie ractay which quantity is integral multiple of h/27: aver 
aan nV Ss) eV : ; ngu : 
(a) -3.40 eV (b) -1.51eV (c) -0,85 eV . (d) - 0.54 oN () an momentum (b) Angular velocity 
11. The difference in angular momentum associated with the electron in the two successive orbits of 27. Nécording ‘3 eae gle Fak oe a 
the hydrogen atom is: . ‘0 Bohr’s theory the moment of moment ‘ a 
ed eo + ©) h (dy DA hydrogen atom will be: mentum of an electron revolving in second orbit of 
2x 3" 2n 28, Ne 2=h (b) rh (c) W 
: P : aw = 5 : ich Tie 8 4 7 
12. piece yet in hydrogen atom jumps from higher orbit into fifth orbit, the set of lines emitted () a: f foliowing line a 76g series has longest wavelength? are 
(a) Lyman series (b) Pfund series (c) Balmer series (d) Paschen series 29. Hydroge B (c) Hy, (d) All have the 
13. The Balmer series were identified in the spectrum of hydrogen by: 3 nm atom can give spectral lines i : same value 
er sel y : a ‘ es in the serie P ‘ 
(8) Einstein (b) Compton (c) Max planks (d) J.J. Balmer x Murer Which of the following is correctt? s named as Lyman, Pfund, Bracket, Balmer 
14. The speed of electron in the nth orbit v, of hydrogen atom is related to principal quantum aschen series is in visible region (b) Pfund s 
wuniber whe 30. Th 4 Brackett series is in infrared region d) B us series is in ultraviolet region 
1 » The shortest ew almer series is in X- i 
(a) v,« = (b) y,« = (c) v,Xn (d) y,« = (@) a of ‘oe in Paschen series is: iciiicail 
) Ry (c) OR (d) 9+Ry 


Se Pe Ce 
_ ee 
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ATOMIC SPECTRA 
he angular momentum of elcron in hydrogen atom 


UNIT 12 
main postulates of Bohr atomic theory, ¢ 


31. In the 
is given by the relationship: ‘ 
(a) mvr= 2 . (b)smvr os (c) mvr= ~~ (d) mvr=hve 
32. Which of the following has longest wavelength? 
(a) X-rays (b) Ultraviolet light (c) Visible (d) Infrared 
radiations radiations 
33. The ionization energy of hydrogen atom is 13.6 eV. The energy required to remove an electron 
from 2™ orbit is: 
(a) 13.6¢N (b) 3.4eN (c) 9.5eV (d) 1.5eV 
34. The angular momentum of electron in nth orbit is; 
(a) nh Ole oe (d) th 
nh 2n an 
35, Which of the following transition in the hydrogen atom gives an emission of highest frequency? 
n=4ton=3 (d) n=Ston=2 


(a) n =2ton= (b) n=3ton=2 (c) 


36. Number of spectral lines in hydrogen atom is: 
(a) 3 (b) 6 (c) 15 (d) Infinite 
37. The concept of stationary orbits was proposed by: 
(a) Neil Boher (b) Ruther ford (c) J.J thomsan (d) Newton 
38, The energy of electron in first excited state of H-atom is -3.4 eV its kinetic energy is: 
(a) -3.4eV (b) -6.8eV (c) 3.4eV (d) 6.8eV 
39, The radius of hydrogen atom in its ground state is 5.3 x 10" m After collision with an electron it 
is found to have a radius of 21.2 x 10°''m. What is the principal quantum number n of the final 
state of atom: 
(a) n=4 (b) n=2 (c) n=3 (d) n=16 
40. The ionization energy of hydrogen atom is 13.6 eV. Following Bohr’s theory, the energy 
corresponding to a transition between the 2™ and infinite orbit: 
(a) 3.40eV (b) 0.85 eV (c) 1.51eV (d) 0.66¢V 
41. In the lowest energy level of hydrogen atom, the electron has the angular momentum: 
(@) = (o) * © x @ 2 
42. Which of the following transitions in a hydrogen atom emits photon of the lowest frequency: 
(a) n=l ton=2 (b) n=2ton=6 (c) n=2ton=l (d) n=6 to n=2 
13.6 eV. If a hydrogen atom is in the 


n=1 orbit of hydrogen atom is bound by 


43. An electron in the 
n=3 state, how much energy is required to ionize it: 
(c) 34eV (d) 1.51 eV 


(a) 13.6eV (b) 4.53 eV 
44. In Bohr model of the hydrogen atom, the lowest orbit corresponds to: 
Maximum “per 
(c) Minimum energy (d) zero 


(a) Infinite energy (b) energy 


ion from third excited state to first excited state. The energy of 


45. A hydrogen atom makes a transit 
the photon emitted is: 
2.55.eV (d) 12.75 eV 


(a) 1.89eV (b) 12.09 eV (c) 
46. The radius of electron’ second stationary orbit in Bohr’s atom is R. the radius of the third or 


bit 
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UNIT 12 ATOMIC SPECTRA 
47. Hydrogen atom in the ground state are excited by 
monochromatic 


(a) | (b) 2 ( 
48, The energy required to knock out the electron in acai oe 
(a) 13.6eV (b) eV (c) iia BYroReR atom is equal to: 
49, The size of an atom is: 3 (d) yy 5 
(a) 10° m (b) 10? m (<) 10" m 164 
(4) 10" m 


50. In the n orbit, the energy of an electron E,= - “ eV for hydrogen atom. The 
energy required to 


1 


9. 


10. 


Al, 


12.1 eV. The spectral lines emitted by h 
ydrogen atom 
to Bohr’s 


take the electron form the first orbit to second orbit will be: 
(a) 10.2eV (b) - 12.1 eV (c) 3.4eV (d) 136 
9.0 tv 


i gam ee fae 


In the Bohr’s hydrogen atomic model, the radius of the stationary orbit is directly proportional 
. portiona 


to: 
(a) nr! : (b) n e % “5 ; 
56, TAT of Be yeee lies in the region of: ) a 
‘ isible : 
Which one of the series of hydrogen spectrum is i iv Page (d) Of X-rays 
(a) Lyman series (b) Balmer series = ( 2 visible region: 
The energy required to remove an dlectron.in a by Eh peumcene ames (d) Paschen series 
(a) 13.6 ev rae Weed in a hydrogen atom from n=10 state is: 
The ratio of the energies of the hy i re, Pe (d) 0.0136eV 
AGS ergies of Bydroges atom in its Sant second orbit of hydrogen pon Pa 
4 (O}se 4 , 
In any Bohr Orbit of the hydrog pig iee @ + 
electron is: ydrogen atom, the ratio of Kinetic energy to patients energy of the 
Sec : ) : (c) = a 
en a hydrogen atom is raised fr 2 ) -2 
E } t ’ Sig 
(a) PE increase and K.E ice asian’ a plaien 
he (c)  P.E increase and K.E increase te 4 5 econ and K.E increase 
e ratio of kineti > decrease and K.E dec 
Or netic energy i ey energy of electron in Bohr orbit is: — 
The ratio of the lo 2 (c) -2:1 
ng w imi (d) None of t 
(a) 27:5 g wavelength limits of Lyman and Balmer series of hyd he 7 
Wh (b) 5:27 ydrogen spectrum is: 
ich of the transitions i : (c) 4:1 (d) 1:4 
ns in hydrogen atom emit 
(a) n=2ton=1 os ea J mits a photon of lowest frequency? 
oe to Bohrs theory the ished 4 ‘. (c) n=3ton=! (d) n=4 to n=2 
ydrogen atom will be: nt of momentum of an electron revolving in 3™ orbit of 
(a) 2mh () 38 , 
an (c) t (d) 2 


: Sie ie 
eel as eas ents Ta [so [ao [| 
eee erie ets | a |b | b |} 
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UNIT 12 ATOMIC SPECTRA Zayan Publisher 
from ground state to the principal quantum number 4, Then the 


are excited 


12. Hydrogen atoms 
number of spectral lines observed will be: 

(a) 3 (b) 5 (c) 2 (d) 6 
13. When hydrogen atom is in its first excited level, its radius is ..... its ground state radius: 

(a) Half (b) Twice (c) Same (d) 4 times 
14. Energy of electron in a orbit of H-atom is always: 

(a) Positive (b) Negative (c) Zero (d) Se ig can be 
15. The extreme wavelength of paschen series are: 

(a) 0.365 um and 0 565 um (b) 0.818 wm and 1.87 um 

(d) 2.27 wm and 7.43 um 


(c) 1.45 um and 4.04 um 
would involve the maximum 


16. In a hydrogen atom, which of the 
energy change? 
(b) Fromn=3ton= 2 


(a) From n=2ton=! 
(c) Fromn=4ton= 2 (d) Fromn=3ton= 2 
from 2™ orbit to 1" orbit, the wavelength of 


17. When the electron in the hydrogen atom jumps 
emitted radiation is A. When an electron jumps from 3™ orbit to 1* orbit the wavelength of 


following electronic transitions 


emitted radiation is: 
@) ee b) 2 = d B 
‘ 324 ©) rh ~) a4 © 24 
18. The ratio of the energies of the hydrogen atom in first to second excited state is: 
(a) + (b) 2 (c) - (d) ‘ 
4 


9 
19. According to Bohr’s atomic model: 
(a) Anatom has heavy, negatively charged nucleus 


(b) The electron radiate energy only when it jumps to inner orbit 
(c) The electron can move only in particular orbit 


(d) Both BandC 
20, When an electron drop from any 
lines produced fall in the region: 
(a) Visible (b) 
21. A hydrogen atom in ground sate absor’ 
electron is increased by: 
(b) 3.16x10™Js 


(a) 1.05x 10 Js 
22. Which of the following correctly represents the lowes 


higher orbit ic. n 2 3 to the second orbit n = 2, the spectral 


Infrared (c) Ultraviolet (d) X-rays 
e orbital angular momentum of the 


bs 10.2eV of energy. Th 


(d) 4.22 x 10" Js 


(c) 2.11 x 10 Js 
ble excited state of 


t state and all the possi 


Bracket series of the hydrogen atom? 
(a) n=I,n=2t07 (b) n=2,n=3 to 
(c) n=3,n=4to™ (d) n=4,n=510@ 
23. The lyman transition involve: 
(a) smallest change of kinetic energy (b) Smallest change of potential energy 
(d) Largest change of total energy 
ies to Pfund 


(c) Smallest change of total energy 
g from Lyman serie: 


24, Which of the following is true for number of spectral lines in goin 
series? 
(a) Increase 


(d). May decreases oF 


(c) Unchanged 
increases 


(b) Decreases 


Le 


Ta a 
Patets [até 


vf aI fi) 


ae ——e ATOMIC SPECTRA 
. The de-Broglie wavelength of an electron j 
n the first Bohr orbit is: | = 


(a) Equal to one fourth the c 
: ircumference i 
(b) Equal to half the circumference of the rey = 
(c) Equal to twice the circumference of the first re 
(d) Equal to the circumference of the first orbit 7" 
26. ar aap yes is used as target element for production of x 
he heavy element and can easily absorb high velocit ‘akin Co 
(b) A heavy element with a high melting point ie 
(c) An element having high thermal conductivity 
Ss 3 Heavy and gan easily deflect electrons 
. The elect is i i ate i ; 
* ~ ae is in 2" excited state in hydrogen atom. Number of i 
ih as 6) Pag spectral lines emitted will be: 
. The total energy of electron in the first excited state of bh oom poten 
energy of electron in this state is: eee — = 


(a) -3.4eV (b) 3.4eV 
29. Lyman series of hydrogen atom lies ia ° ae oy a 
(a) Visible region (b) Infrared (c) U.V region (d) 
F None of these 


30. When an electron makes a transiti 
ition from 4" ad 
then the wavelength of emitted radiation would en ee eS Se Recta Be cn 


3 
(a) = Ry (b) 1p, i. BH " 
31. Hellium was first identified in the using spect 16Ry (4) a 
or re ctroscopy: 


(a) Earth (b)  Jupi 
32. If L is angular momentum of el see ad eo (d) Stars 
in the fourth orbit will be: clectron in the 2" orbit of hydrogen atom then angular momentum 
(a) 2L (b) 3 
: E 
33. Atomic spectrum of sara is: bs Peni (d) 13 


(a) Continuous spectrum 
(b) Band spectrum 


on p Line spectrum (d) Ni f the: 
. Electron revolving around th apnea 
) deat e nucleus behaves as dl 
c) Longitudinal wave Statio 

35. tee’ of electron in the nth orbit of hydrogen atom a rag ga 

: ~ 
Benn a Kees (b) Ke/tg (c) Ke’/r, ; 

- ee a of spectral line for Balmer series is: “a 

HW (b) 36 Ry (c) 36/5 Ry (d) None of these 


37. The red line of 
the Bal i 
Saaciues iumbers: mer series corresponds to transition between energy levels having 
38/ The value of i (c) Sand 2 
(a) eee constant “Ry,” is: r @ SG 
0974x107 m"! b 7 mn"! 
39. The ene : (b)  1.0974x10'm (c) 1.0974x10” 
rgies required in elect 0974x10"m = (d)_1.0974x10” 
ron atom are: electron volt to remove an electron from three lowest excited bie of 
a) 13.6, 5 3 
40. As the paeatevatas eel ten tian OA sd (Q), ake dds ORS 
ani nereases, the energy difference between consecutive energy levels of an 
4) Increases 
b : 
(b) Decreases (c) Remains same (d) Becomes infinite 
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ATOMIC SPECTRA 


Model of Hydrogen atom: 
1s is quantized 


UNIT 12 

41. According to Bohr’s 
(a) The linear velocity of electro: 

(b) The total linear momentum of electrons 1s quat 

momentum of electrons ts quantized 


vtized 


(c) The angular 
(d) All of these 


42. The energy of an electron: 
(a) Is greater in outer orbit than in inner orbits 


(b) Is always the same whichever the orbit may be 
(c) Decreases as the quantum number increase 
(d) Is greater in inner orbits than in outer orbits 


43. Which of the following is true? 
(a) Lyman series is a continuous spectrum 
(b) Paschen series is a line spectrum in the infrared 
(c) Both ‘a’ and *b” 


(d) None of these 
al 13.6 eV) makes a transition from third excited state to first 


44. A hydrogen atom (ionization potenti 
excited state. The energy of photon emitted in the process is: 

(a) 1.89eV (b) 2.55eV (c) 12.09eV (d) 12.75 eV 

45. To explain his theory, Bohr used: 
(a) Conservation of linear momentum 

(b) Conservation of angular momentum 
(c) Conservation of quantum frequency 
(d) Conservation of energy 


46. Hydrogen atoms are excited from ground state to the principal quantum number 5. Then the 


number of spectral lines observed will be: 
(a) 3 (b) 6 (c) 5 (d) 10 
47, Minimum excitation potential of Bohr’s first orbit in hydrogen atom is: 
(a) 13.6eV (b) 34V (c) 10.2V (d) 3.6v 
48. The energy required to excite an electron from the ground state of hydrogen atom to the first 
excited state, is: 
(a) 1.602x 10")  (b) 1.619x 10" (©) 1.652 x 1o'®y— (d).-1.656 x 10° 
49. The ratio of longest to shortest wavelength'in Brackett series of hydrogen spectra is: 
@ 2 oo) 2 oO. (d) + 
50. The energy of hydrogen atom in its ground state is -13.6 eV. The energy of the level 
corresponding tc the quantum number n is equal 5 is: 
(a) -5.40eV (b) -2.72eV (c) -0.85 eV (d) -0.54eV 
51. Radius of the first orbit of the electron in a hydrogen atom in 0.53 A. So, the radius of the third 
orbit will be: 
(a) 2.12A (b) 4.77A (c) 1.06A (d) 1.59A 
is -3.4 eV. Its angular momentum will be: 


52. Energy of an electron in an excited hydrogen atom 
(c) 2.11xl0Jsec (d) 3.72x10" J sec 


(a) 1.1xl0"Jsec  (b)_1.51x10""' J sec 
53. The wavelength of light emitted from second orbit to first orbit in a hydrogen atom is: 
(a) 1215x10m —()(1.215x10%m —(6)‘1.215x10%m =—(d)_‘1.215x10'm 


Lelae ala |S [me [ar [ae [o9. [50. [51 (52. [59 | 
yg a BS 
Part dts |o{ofafefeltefs]/afe{e]a] 
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54. Energy of the electron in n orbit of h 
ydrogen atom is given 13.6 _ 
energy added to transfer electrons from first orbit to third tert =- <> eV. The amount of 


(a) 13.6eV (b) 34eV (c) 12.09 ev 
55. In nth shell of hydrogen atom velocity of electron is a (d) I.Slev 
nth 2 ad 
(a) - (b) 2nke 2nke ; 
Bee nh © ir @ = 


56. Energy E of a verve atom with principal quantum number n is given by E = 2 ev, Thy 
energy of a photon ejected when the electron jumps from n = 3 state to n = 2 state an - eV. The 
hydrogen is 


approximately: 
(a) J.5eV (b) O85 eV (c) 3.4eV (d) 1.9eV 
5 De 


57. The Bohr model of atoms: 

(a) Assumes that the angular momentum of ele: i i 

es tha ctrons is quant 

(b) Uses Einstein’s photo-electric equation a. 

(c) Predicts continuous emission spectra for atoms 

(d) Predicts the same emission spectra for a!l types of atoms 
58. The kinetic energy of an electron revolving ar i 

(a) Four times of P.E Peery ‘oni re E 

(c) Equal to P.E it PE 
59. The spectrum of perfect black body is: tie pp: 


(a) Line Band 
(c) Continuous a All of these 
60. Which source is associated with a line emission spectra: : 
(a) Electric fibre (b) Red 
(c) Neon street sign (d) — — 
61. Sun spectra aiso has dark lines in pattern which corresponds to 
(a) Absorption (b) Emiss . 
62. Atomic spectra is a ....... spectra: a See a 
(a) Continuous (b) Discrete 
63. “a see series terminates on 4" orbit ..... eZ is pe ag ‘ pa rig ne 
‘a al 
) mer (b) Pfund (c) Paschen (d) Bracket 


64. The atom is excited to an ene 
rgy level Ej fi i F 
wavelength of the radiations emitted is: ard a. tae ae 


(a) {o-Ei) h ; 
he (b) eas (c) [Fi:-Eo) (d) £ _Eo 
he he he 


65. If electrons of charge ‘e’ i i 
f ge ‘e’ moving with velocity ‘y’ are a 
: 7 ; 
difference ‘V’ and strike a metal target, then velocity of ah Z See Se 


Ve 
(a) - (b) fe (c) fe (d) [we 
2m Tn TT 
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NUCLEAR PHYSICS 


F___ PRACTICE TESTNO.1 


1. The particles equal in mass or greater than protons are ¢ 
(a) Mesons (b) Baryons (c) Bothaandb (d) None of these 
2. The sum of charge of one top quark and one strange quark will result in the charge of: 
(a) d (b) @ (c)ine (d) ¢ 
gnetic field are: 
(d) All radiations 


Radiations bend in opposite direction in ma: 


(b) yandf radiation (c) @ and y 


3; 
radiations 


(a) aandp 
radiations 


4, The tumors are irradiated by: 
(a) a-rays (b) y-rays (c) B-rays (d) proton 
5. Which one is used for treatment of liver cancer? 
(a) Nal (b) Kr (c) Cobalt-60 (d) Na-24 
6. Atomic number of a nucleus is Z and atomic mass is M. The number of neutron is: 
(a) M-Z (b) M (ce) Z (d) M+Z 
7. The electron emitted in beta radiation originates from: 
(a) Inner orbits of atoms (b) Free electrons existing in nuclei 
(c) Decay of a neutron ina nucleus (d) Photon escaping from the nucleus 
8. Radioactivity is: 
(a) Irreversible process (b) Self disintegration process 
(c) Spontaneous process (d) All of the above 
9. Ten grams of radioactive material kept in an open container beta-decays with half-life of 270 
days. The weight of the material inside the container after 540 days will be very nearly: 
(a) 10g (b) 5g (c) 2.58 (d) 1.25g 
10. Of the following atoms (°C, ON, rs Ra, aN, 169 af ao" a pair gt i * 
a) 613); 14 b) 14, 14, (c), 14, 1 (d) 
@) “IN, GN BD) Ge N i GngiN op, 2 
11. A radioactive sample with a half life of | month has activity 2 2Ci. Which of the following was its 
activity two months earlier? 
(a) 4 pCi (b) 6 4Ci (c) 8 wCi (d) 10 pCi 
12. During a positive beta decay; 
(a) A positron already present in nucleus is ejected from nucleus 
(b) A proton in the nucleus decays emitting a positron 
(c) Both A and B 
(d) A part of binding energy of nucleus is converted into an a positron 
13. The most stable element is: 
(a) Copper (b) Uranium (c) Iron (d) Cobalt 
14. No. of a and f — particle emitted in the reaction eK Yt 
(a) 6,6 (b) 6,8 (c) 8,6 (d) 88 


ae 


“Ans; | b | a | a ie, : 


UNIT 13 NUCLEAR PHYSICS 
15. In majority of a radioactive el 
(a) Decrease sloments the rie aioe Si Aaaeaie Sesieiprelien 


c) Remai s 
ek (c) ‘epee! constant ay (d) Sometimes decreases and imes i 
. Among the radioactivity radiations, which one has greater speed? ner eee 
(a) a@-particle (b) # oartich 
(c) y-ray tine) 
ray ; (d) All have sam 
17. The half life of uranium-238 is while the i i “an 
(a) 3.8 days, 23.5 minutes yin pp pang r ‘ 
» th ed 1620 years, 4.5 x 10° years (d) 45 HP ee 
18. The time interval in which the mass of a radioactive substance is pada toe fi 
s alf of its initial 


value is called: 
(a) Mean life 
19. Different biological effects of radiation can be classified into: 


b) Hi fe 
(b) Half life (c) Complete life (d) Decay life 


(a) Somatic effect (b) Genetic eff. 
effect 4 | >ffec 
Aa Rat same abso RR eran sa ec (c) Curie effect (d) Bothaandb 
i panes i than X-rays (b) 20 times less dama 
21. The filigtound iaaebed to wiles ei on daneging an Kong s 
(a) 2 Svper year € exposed, an average, is; is 
22. Ti (c) 2mSv per month ‘6 5 a Ses 
. To measure pesticide levels, a pesticide c: 7 eae. PEL YCAE 
Wicainae): pesticide can be identified with a radioisotope, such as (in tra 
’ cer 
eo a 
4 ives, the number of atoms decayed of a radioactiv A joie 
number aon: : active sample will be times initial 
(a) — (b) 2 63 
(c) = (d 31 
64 d) 30 


64 
24. A radioactive element X wi a2 
, with a half-life of 2 ho D3 ivi 
of t hours the ratio of X to Y atoms is 1:7. Then thea ST aE ning fs 
s al to: 


(a) 4 
(b) Between 4 and 

2S. The radioactivi ape . ; 

ity of an element becomes + th of its original v. i ~ 

en ri ginal value in 60 seconds. Then the half 
(a) Ssec 
(b) 10sec (c) 20sec (d) 30 
sec 


26. For the total nu m 
mber N of a radioactive e 
lement, t 
= ma si ew, aa he number of elements AN decayed in a time At 
Ww. velength of the emitted radiatic f 
a © Depa ae ions be ie period of the element 
“ ms de oie Lak None of these 
bt dik teal ae ig jpombination of radioactive decay results in the formation of 
a) One alpha and fo : mi 
: Eevriile sithe sot a ae (b) One alpha and one beta 
28. For the radiotherapy of a pati it i area peas : 
2 salpaty patient, it is required to double the ab ; ‘‘ . 
be take absorbed dose in gray. What step 
(c) eey must be quartered b) E be | 
2. Car Fi » must be raised four times Ms phd pina 
t ees: (d) Energy must be doubled 


(a ~radiati 
)  @-radiations (b) B-radiations 


(c) Neutrons (4) y-rays 


Scanned with CamScanner 


NUCLEAR PHYSICS 


UNIT 13 NUCLEAR PHYSICS Zayan Publisher 


30. 100 rad is equal to 
(a) 1 Gy (b) 0.01 Gy (c) 10Gy (d) 0.001 Gy 
31. In the effects of exposure to high levels of ionizing radiation, radiation sickness is caused when 
equivalent dose in milli sievert is: 1. When gamma photon is entered in nucleus it 
(a) 1000 (b) 2500 (c) 1500 (d) 2000 (a) Vane the Nucleus (by "Excite the Nucleus 
32. Equal doses of difference radiations: (Ope Saas by atom (d) ~ Notie.of these 
(a) Produce same biological effect (b) Do not produce same biological effect 2, A radioactive decay rate of 3.7 x 10'" disintegrations per second defi Z 
(c) Produce same damage to body (d) Produce same damage to eyes ait Kiet lefines the unit of measurement 
33. Average radiation dose for having a chest X-ray is: 4 ure ; (b) Rutherford c 
Ay 30 mSv (b) 750 mSv (c) 200 mSv (d) 1000 mSv 3, B decay means emission of electron from oan (d) Rad 
Lamount left is (a) Radioactivity nucleus (b) Inn , 
(c) A stable nucleus ermost electron orbit 
(d) Outer most electron orbit 


34, C' has half-life 5700 years. At the end of 11400 years, the actua 
4. Tracers are widely used in: 


(b) 0.5 of original amount 


(a) 0.0625 of original amount 
(c) 0.25 of original amount (d) 0.125 of original amount Ree ; 
35, The number of protons in the nucleus is called number. . ve Pint aa title tumors 
(a) Atomic (b) Charge (c) Atomic or charge (d) Neither atomic nor charge ) Agricultur’ a ie Li ° a fertilizer 
36. A radioactive source has a half-life of 80 s. How long will it take for 7/8 of the source to decay? Rt Wiredloactive clomid alae parti =i (d) All of these - 
2 " articles 
— = : is engeeee arse (c) 240s (d) 640s are eniltied,,The half life period 2 ai After three hours 25 particles per second 
Pipseie q ee a Ketay (a) 80 minutes (b)- 70 minutes 
(a) Alpha rays (b) Beta rays (c) Gamma rays (d) X-rays 6. LED TV produces et li ‘ ick. (60 'minutes i. idee 
38, The artifacts and fossils are used to estimate ages by measured : content. alone — > in =a § 
(c) Radioactive (d) All of these 7. Which isotope has highest momentum when mov aaa | (d) None of these 
same velocity? 


All of these have 
same momentum 


(a) Mineral (b) Chemical 
39. Nuclear force is _ , 
(b) Both charge and spin independent (a) Protium (b) Deuterium (c) Trit 

J ritium (d) 

8. _____are used to monitor radiation received by workers in nuclear facilities: 


(a) Spin independent 
(c) Spin dependent but charge independent (d) Charge dependent 
40. One isotope of Uranium is U-238. Any other isotope of Uranium must have: (a) Wiison cloud chambe 
(a) 146 protons (b) 92 protons (c) 92 neutrons (d) 146 neutrons (c) Film badge dosimet (b) Radiotracers 
m will remain after 49.2 years if the starting amount is 32 mg? the 9, Which of the following eee aaah P (d) Scalar 
a‘ ause redness and os 

(a) a-particles (b)  B-particles (c) siti = (d) Both A and B 
oth A an 


41. How many milligrams of tritiu 


half-life of tritium is 12.3 years. 
(a) 8mg (b) 2mg “(c) Img (d) 4mg 10. A radioactive nuclide decays by emitti 
42. Total charge on any nucleus is: ‘photon, the change in th ys by emitting an alpha particle, a beta particle and a g: 
(a) Ne ; (b) Wa (c) Ze (d) Ne @) us e ee number will be: gamma ray 
i ioactiv i s i If life (in years) is....- (b) -l e (c) 2 ; 
43. ce 7 ig radioactive GE is 1 year. Then a bag years) ay © U. aan of somatic es are: c) (d) 3 
F . . . n 
44. If the binding energy of the deuterium is 2.23 MeV. The mass defect given in a.m. IS: (c) “oe linda Hl Dh dow ot baie 
(a) -0.0024 (b) -0.0012 (chs 10.0012 am 12. Damage to skin cells is incl ded i Ae ANF these 
45. Which ray shows comparable penetrating power to x rays: ; m Pi Renita a in pena effect of radiation: 
(a) Alpha (b) Beta (c) Gamma (d) Radio waves 13. Plutonium decays with a car ge (¢) Curie (d) Becquerel 
alf life of 2 es adage : 
46. 7 . a —— J © 3 () 4 sig i that remains is: of 24000 years. If plutonium is stored for 72000 years, the 
: & a 
i b) 1/4 
47. What will be the product after alpha decay of U-238? 14. Radioacti ( () 7/8 
@) Th234 (b) _Po-234 (c) _Rn-234 pt anions of these Fay Pan ntnomencn secocinted with: @., US 
48. What is the fraction of atom left after 10 half life of a substance? (c) aa _ waves hy’ Recestioasl radia wares 
(a) 1/512 (b) 1/1024 (c) 1/256 (d) 1/2048 1S. According to laws oy bt edie wipes (@) Decay oF sions wee S 
49, Radioactive wastes are of: : (a) Same for diff radioactive disintegration, the rate of decay is: s 
(a) Two types (b) Five types (c) Three types (d) Four types (b) Smaller for een elements ys: 
50. SI unit of equivalent dose is: 4yoR (c) Different for different ha smaller nuclear mass 
i em i elements 
(b) Rad fc) Sievert @ (4d) Greater for elements with pi 
er uuclear mass 


ae Pa |e 
Leléfe[efalalal[afafete] 
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UNIT 13 NUCLEAR PHYSICS 
16. The total number of protons and neutrons in a nucleus is called: 
(a) Charge number (b) Electron number 
(c) Mass number (d) Neutron number 
17. If half life of a material is 10 days at STP, then an increasing the pressure two times and reducing 


the temperature to one half, half life would become: 
(a) 5 days (b) 10 days (c) 20 days (d) 40 days 
rcentage of original quantity of the radio active material left after five halt 


18. Which are the pe 
lieves: 
(a) 3% (b) 6% (c) 12% (d) 75% 
19. A radioactive substance has a half-life of four months. Three —fourth of the substance will decay 
in: é 
(a) Three months (b) Eight months (c) Four months (d) Twelve months 
20. Certain radio-active substance reduces to 25 % of its value in 16 days. Its half-life is: 
(a) 8 days (b) 32 days (c) 28 days (d) 64 days 
21. y-radiation are emitted due to: 
(a) De-excitation of atom (b) Excitation of atom 
(c) De-excitation of nucleus (d) Excitation of nucleus 
22. The half life of sodium Na-24 
(a) 15 hours (b) 45 hours (c) 6 hours (d) 60 days 
23. The half-life of polonium is 140 days. After how many days, 16 gm polonium will be reduced to | 
gm (or 15 g will decay): 
(a) 700 days (b) 280 days (c) 560 days (d) 420 days 
24, When free protons and neutrons join to form a nucleus, the energy is: 
(a) Absorb (b) Destroyed (c) Created (d) Released 
25. The mass number of nucleus is equal to the number of: 
(a) Electrons it contains (b) Protons it constrains 
(c) Neutrons it contains (d) Nucleons it contains 
26. The difference between aes and 4 atoms is that: 
(a) 238); contains 3 more neutrons 
(b) 238), contains 3 more protons 
(c) 238, contains 3 more protons and 3 more electrons 
(4) 238, contains 3 more neutrons and 3 more electrons 
(d) Brain 


27. Neutrons are particularly more damaging to: 
(b) Nose (c) Legs 
diation does of 20 mrad delivered by a—particles for 


(a) Eyes 
28. A 40 kg person receives a whole body ra 
which RBE factor is 12. The absorbed energy in joules would be: 
(a) ImJ (b) 10mJ (c) O.. mJ (d) 8&mJ 


(b) Mass number reduces by 4 


29. After la and 28 emissions: 
(d) Atomic number remains unchanged 


(a) Mass number reduces by 3 
(c) Mass number reduces by 6 
30. Which of the following statement is not TRUE about @-radiation? 
(a) It is produced by unstable nuclei 
(b) It can penetrate a piece of paper 
(c) It is a short wavelength electromagnetic photon 
d) _Itcan be deflected by a magnetic field 
Sr. { 16. | a7. [18. [19.20 [21. [22 [23/26 | 
ma c |b} albl[ale {alec | d | 


mares 
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34. Size of nucleus is of the order of: 


13 NUCLEAR PHYSICS 
A radioactive material has an initial amount 32 g. After 60 days it reduces to 2g, then the half life 


a of radioactive material is: 
(a) 8 days __(b) 60 days (c) 30 days ; 
32, A source initially contains N, nuclei of a radioactive nuclide. How many dt est hitay 


decayed after a time interval of three half lives? 
15N, 7N, 
(ae () <= (d) * 


No 
(a) 6 16 3 
33. The half-life of a radioactive element is such that qora quantity of it decays in 12 days. What 


fraction of it remain undecayed after 24 days? 
1 
b) = i 
(a) 0 () = © = @ = 
(a) 10"°m (b) 10% m (c) 10° m (d) 10%m 
35. When a radioactive nucleus undergoes “£” emission then its atomic charge number? 
(b) May decrease by 4 


(a) May increase by | 
(c) Remain same (d) Bothaandb 
36. Which of the following is the correct product of the @—decay: yRa™’—+? + He’: 
(a) ee ; (b)  9;Pa" } (c) gsRn™ (d) Fr? 
equivalent to a a.m.u respectively: 
(b) 1.67x 10°’ kg, 1 MeV 


37. The mass and ener 
1.67x 10~' kg, 9.30 MeV 


(a) 
(c) 1.67 x 10°’ kg, 930 MeV 
38. A radioactive nucleus emits a beta particle. The parent and daughter nuclei are: 
(a) Isotopes (b) Isotones (c) Isotomers (d)  Isobars 
39. Atomic mass number of an element thorium is 232 and its atomic number is 90. The end dd 
of this radioactive element is an isotope of lead (atomic mass 208 and diddile iebabiee a). ™ 


number of alpha and beta particles emitted is: 
(CO) AG (b) a =6,8=4 (c) 
40. In eo. the ratio of decrease in proton number to the decrees in neutron number is: 
a 12) aan A | (c) 1:2 
: . / ; +Z (d) 4:1 
41, In the uranium radioactive series the initial nucleus is »;U~* and the final nucleus is 22Pbh™, When 


Sa decays to lead, the number of a—particle and B—particle are: 

a) 8a, (b) 8a.8 : 12 

42. Curie is an unit of: : fo ane 
(a) Disintegration constant 


43, Which of the following is/are hadrons? 
(a) Electrons (b) Neutrons 

! . (c) Quarks 
Madioactive substance has a half life of four months. Three —fourth of the substance will decay 


(d) - 1.67 x 10° kg, | MeV 


a =6,B=0 (d) a =4,B=6 


(b) Radioactive mass (c) Activity (d) Atomic number 


(d) Leptons 


44, A 

in: 
‘a 

(a) 3 months (b) 8 months (c) 4 months (d) 12 months 


45. Radiati F : 2 
lation which strongly interacts with matter due to its charge and has a short range as 


apa gamma radiations is: 
a pha radiation b z aoe 
46, — of electron is: (b) X-rays (c) Beta radiation (d) None of these 
: a ny 1 
47. A radioactive () (c) Positr 
substance h oi : ‘on (d) Neutrino 
ames Veta Wil be: as a half-life of | year. The fraction of this material, that would remain 
a) 1/32 
(b) 1/16 (c) 15/16 (d) 31/32 
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undergoes a series of decay according to the scheme 
number of a are 180 and 72 


48. A radioactive nucleus 
A(a),A;(B).A2(@),As(¥) As If the mass number and atomic 
respectively, then what are these number for Ay. 

(a) 192 and 69 (b) 174 and 70 
(d) 176 and 70 


(c) 172 and 69 


49. The half-life of radium is 1600 years. What fraction of a sample of radium will be disintegrated 


after 6400 years: 
(a) 7/8 (b) 1/6 (c) 15/16 (d) 1/8 
50. The SI unit of decay constant is: 
(a) M (b) mm (c) s” (d) ms" 


Oye Sve MEO 
rT CRC TS 


Pee PRACTICE TEST NO.3 


1. Which is the bigger unit of radioactivity? 
(b) Rutherford (c) Becquerel (d) None of these 


(a) Curie 
2. 1u (unified mass scale) is equal to: 
(a) 785 MeV (b) 880 MeV (c) 900 MeV (d) 931 MeV 
3. The presence of neutron in atomic nuclieus was firstly discovered by: 
(a) Rutherford (b) Bohr (c) Chadwick (d) Michelson 
4. The end product of the decay of Th”? is «Pb. Which of the following are the number of alpha 
and beta particles emitted respectively? 
Oe (b) 6,4 (c) 4,6 (d) 6,0 


(b) Always unstable 


In radioactivity the daughter nucleus is: 
(d) Converted to photons 


(a) Always stable 
(c) May be unstable 


6. In gamma ray emission 
(a) Only the proton number changes 
(b) Only the neutron number changes 
(c) There is no change in the proton number and the neutron number 
(d) Both the neutron number and the proton number change 
formations to final stable nuclide. The particles emitted in 
ries of transformation? 


from a nucleus: 


ip 238U decays through a series of trans 
the successive are: appaa. Which nuclide is not produced during the se’ 
(b) 7gpTh (c) “73{Pa (d) 7430 


(a) 7%gRa 
8. Which of the following is true about a-particle? 
(a) Can cause extensive damage due to ionization in body 
(b) Have relatively small penetration power In body 
(c) Have relatively large penetration power In body 
(d) Both aandb 


9. One curie is equal to: 
(a) 3.7 x 107 disintegration per second 


(c) 3.7 x 10° disintegration per second 


10. 10 J kg" = 
(a) 10 Gy (b) 1000 rad (c) 


d 


(b) 3.7 x 10° disintegration per secon 
d 


(d) 3.7.x 10° disintegration per secon 


0.1 rad (d) Botha and b 
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11. The half-value period and the mean val i 
T,, and Typ respectively. Then: we period of radioactive element are denoted by 

(a) T =Tm (b) 7 >T, 

12, Half-life of (wo radioactive substance A and B pe eileen ta (4) Th >T 
Initially the sample of A and B have equal number of ees 20 minutes and 40 minutes. 
remaining number of A and B nuclei is: . After 80 minutes, the ratio of 

(a) 1:16 (b) Isl 
“ 3 . (c) 1:4 
13. Cobalt-57 is radioactive, emitting B particles. Th i i a 
, ; . The half. is i 
kept in an open container, the mass of Cobalt-57 sha? ‘erhvabbrnt? an days. If 100 mg of this is 
50 . Pa ; 


(a) 50mg (b) ry ed (c) 25mg rey 
14. Which of the following particle has the greatest mass? 2 
Electr ‘ 
(a) ctron (b) Proton () Positron ay" "Pec 


15. The decay constant of a radioactive element wi i 5 rs 
t | 9.7: i 
(a) 9.70 x 10-15-1 ith ana tS hou rs is: 
(c) 1. x tes (d) 1.97 i! “1 
97> 5 ire . 97 x 10'%s5-! 
16. The mass ratio of two radio-isotopes is 3:1. Their half-lives are 12 and 16 hrs r 
a espectively, The 


ratio of their mass after two days will be: 
17. In a i of a <i i Sia (d) 5:4 
‘o high levels of ionizing radiation, death of 60 pe 
’ rcent of people 


exposed is caused when equivalent dose in milli sievert is 


18. » Aare ene vst of X-rays chs emis ae 
-rays, Y-rays ¢ -particle: 
. a, at tee 7 ‘ ~ a@-particles of 30 keV or more is 
19. a es le po on body absorbing it relates to a quantity called a 
: f y called: 
(b) Radiation strength 


(c) Extra dose 
(d) Absorbed dose 


20. Gray in terms of SI base units can be expressed as: 


(a) kgms” (b) Kgm’s? si 
21. How much dose is absorbed b set i sail (4) ms’ 
(a) 10mSv ao eee . 
* * ve argaad abnormalities due to radiation wipnne Papel: ee args 
‘ancer aan 
(c) Eye cataracts (b) Abnormalities in future generation 
23. The nuclear forces are considered as oe ares : 
(a) Strong force (b) Weak force (c) Electromagnetic 
24. The source of gamma radiation is en a wh 
~ 4 
aa (a) Outside nucleus (b) Inside nucleus —_(e) Electron i 
. Numbers of : transitio (d) None of these 
i iy Sag Present in a nucleus is given by ce ma pi 
26. Radiati ve (b) N=A-Z i 
ee nace (c) N= AZ (d) N=Z-A 
a é 
27, Beta celia (b) Cancer (c) FI 
(@) F actually a u (d) All of these 
(c) ast moving electrons 
Electron at rest (b) Slow moving electron 
(d) None of these 


[17 | 18, | 19, ] 20] 2h 22. [25 [2a] 
(25. [ 26, [27 
Polalale[a]a]alofe |d fa 
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28. The charge on gamma rays is: 


(a) 1+ (b) 1- (c) 0 (d) None of these 
29. Ozone reflects radiation from sun back into space: 

(a) IR (b) UV (c) Alpha (d) Allof these 
30. Radon-222 has 136 neutrons, how many neutrons are there in Radon-220: 

(a) 131 (b) 134 (c) 136 (d) None of these 
31. If ,Pu> decay an alpha particles the new atomic number and mass number are 

(a) 234,90 (b) 234,92 (c) 231,97 (d) None of these 
32. Which of the following has the mass closest in value to that of the positron: 

(a) Proton (b) Electron (c) Photon (d) Neutrino 
33. Which of the following is not among elementary particles but are composed of elementary 

particles? 
(a) Photons (b) Hadrons (c) Quarks (d) Leptons 


34. If a C-14 has a half-life of 5730 years, then how long will it take for quantity of C-14 in sample to 


drop to 1/8 of initial quantity? 
(a). 2.58x 10° years (b) 1.72. x 10‘ years 


(c) 1.44x 10* years (d) 2.58 x 10° years 
210 then the number of the emitted @ and B-particle is, respectively: 


35. When goTh™ transforms to Bi 
(a) 7a,7B (b) 4a,7B (c) 4a,4B (d) 4a,1f 
36. The y-rays radiographs are used in industry: 
(a) Agriculture (b) Medical (c) Sports (d) Entertainment 


37. Nucleus of an atom whose atomic mass is 24 consists of: 
(a) 11 electrons, 11 protons and 13 neutrons (b) 11 electrons, 13 protons and |] neutrons 


(c) 11 protons and 13 neutrons (d) 11 protons and 13 electrons 
38. In beta decay: 

(a) The parent and daughter nuclei have same number of protons 

(b) The daughter nucleus has one proton less than the parent nucleus 

(c) The daughter nucleus has one proton more than the parent nucleus 

(d) The daughter nucleus has one neutron more than the parent nucleus 


39. Which specie has no net charge? 
(a) Ana@-particles (b) A proton (c) Anelectron (d) A neutrino 
40, International system of units (SI) of radioactivity is: 
(a) Becquerel (b) Curie (c) Fermi (d) Moles 
41. The half-life period of a radio active nuclide is 3 hours. In 9 hours, its activity will be reduced by 
a factor of: 
(a) 1/27 (b) 1/6 (c) 1/8 (d) 1/9 
42. In 1932 James Chadwick discovered: 
(a) Proton (b) Electron (c) Neutron (d) Nucleus 
43, Which one of the following is formed during beta emission? ‘ 
(a) Isobars (b) Isotones (c) Isodiapheres (d) None of these 
44, Half-life of a radioactive substance is how much percent of its mean life? 
(a) 35% (b) 70% (c) 50% (d) 85% 
45. What is the effect of some physical or chemical reaction on radioactivity? 
(a) It slows down (b) It proceeds with a greater speed 
(c) It suddenly stops (d) It is not affected as it is a nuclear 
phenomenon 


[ 44. | 45. 


d 


[6] 37. | 38. [ 39. | 40. 41. [ 42. | 43. | 
Pe fe [a | 


Poftef{e{afale 
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4 a ¢ charge on alpha particle emitted duri bie 
ing the phenomenon of rad 
ioactivity: 


(a) + e (b) +.2e (c) 
47. Marie Curie and Pierre Curie discovered: - (d) =2e 
(a) Uranium and thorium ; , 
(c) Radium and radon ie ea and cobalt 
ce sitlondtiel adium and poloni 
48. The joactivity of an element becomes Ath of its original ae 
period of element is: " value in 60s. Then the half-life 
a) Ss 
(a) (b) 10s (c) 20s () 30 
$s 


49, The initial activity of a sample of a radioactivity isotope containi 
number of unchanged nuclei when the activity has declined i © 
. e eo =, 
(a) 0.69.N, (b) 7 pe 0.69N, r 
50. What will happen in a time of 7 hours, i 2 gd — 
rs, if ioacti 
(ay Hialf of Mietive agli decay if a radioactive substance has an average leer? hours? 
ie a half of the active nuclei decay at 
c ore than half of the active nuclei 
(d) All active nuclei decay oe 


N, nuclei is A,. What is the 


1. T 
he degree and type of damage caused by radiation depends on: 


(a) Strength of radiation 

(c) Energy of radiation 2 
2. One Becquerel is equal to: si 

(a) One disintegration per minute 


Property of matter 
All of these 


(b) One disintegration per second 


(c) Ten disintegrati i T 
sae gration per minute i i 
ation ah ee i. (d) Ten disintegration per second 
g ig 
k; (b) 0.1 J kg" (c) 10Jkg" (d) 0.01 Jkg"! 
g ‘g 


4. What is tru 
¢ about tracer techni i 
a Seer ques regarding radioactive i $ 
5 pedicscue isotopes help to follow the course am re aren 
n this technique, radioactive pi ine 
c) sincere are used in medicine 
ertilizer by a plant 

(d) All of these : 


The half-life period 0. dioa ctive element is 20 seconds. At any instant the number of 
f a radi | 
e nuclei Is one million. Ten seconds later, the number of radioactive nuclei left are: 


(a 6/ 
) 10 2 (b) 5x 105 (c) 10° 
iz (d) 25x 10° 


al or biological proc 
ibe gical process 
nae are substituted for stable atoms of same kind 
‘0 detec 
etect malignant tumors and in agriculture to study uptake of 


6. If 8 atomic nucleus emits a Y- 
oe ‘- atomic mass decrease 
oy atomic mass remains 
bi atomic mass as well 

atomic mass will inc 


ray photon: 

eg one but its atomic number remains the same 

i ¢ ae _s atomic number will decrease by one 

_ toe oct penis same but the energy state changes 
. nut but its atomic number will remain same 


(d) 
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ide of mass number X decays by B-emission and y-emmision to a 


7. A certain radioactive nucl 
second nuclide of mass number Y, the correct relation between X and Y is: 
(a) Y=x-4 (b) yY = X+1 (c) y= X-1 (d) Y=xX 
8. If A; and Ay represent the decayed atoms of a substance during the first and the third half life 


periods, then: 
(a) A, =3As3 (b) A, =4As3 (c) A= Ay3 (d) A, = 2A; 
9. The time in which about two-third of the atoms of a radioactive sample decay is called: 
(a) Mean life (b) Half life (c) Complete life (d) Decay life 
10. Equivalent dose can be written as: 
(b) RBE=D,xD 


(a) D, =D RBE 
(c) D=D, x RBE (d) =D, 


(d) 0,01 sievert 


11. l rad = 
(a) 0.1 gray (b) 0.1] sievert (c) 0.01 gray 
12. One joule of energy absorbed per kilogram of body is equal to one: 
(a) Rem (b) Gray (c) Roentgen (d) Becquerel 
13. The back ground radiation to which we are expose on the average per year is 
(a) 2rem (b) 5Sv (c) 2mSv (d) 3Sv 
14, Absorbed does can be written as: 
Ques (b) D=E () D=Exm (@) D=— 
m E 
15. RBE is a quality factor and it is acronym for: 
(a) Reference biological effect (b) Reference body effectiveness 
(d) Relative biological effectiveness 


temporary low fertility is caused 


(c) Relative body effectiveness ) 
levels of ionizing radiation, 


16. In the effects of exposure to high 


when equivalent dose in sievert is: 

(a) 1.5 (b) 2.5 (c) 1.0 (d) 2.0 
17. The nucleus is made up of more neutrons than protons 

(a) H (b) O (c) U (d) None of these 
18. What will be the product of beta decay of C-14? 

(a) C-14 (b) N-14 (c) O-14 (d) Be-14 
19. How many down quarks in Neutron: 

(a) | (b) 2 (c) (d) 4 
20. What is the half-time of a radioactive sample (in minutes), if its mean life is 200s? 

(a) 0.69 min (b) 2 min (c) 2.57 min (d) 2.31 min 
21. Radiotherapy used in treatment of cancer usually use gamma-rays form: 

(a) Copper-60 (b) Cobalt-60 (c) Gold (d) Silver 
22. Half-life of radioactive element means: 

(a) Full life decay (b) Quarter life decay 

(d) All of these ; 
25 g will remain 


(c) Half of decay 


23. The half-life of radiu years. Of 100 g of radium existing now, 


m is about 1600 


unchanged after: 
(a) 2400 years (b) 3200 years (c) 6400 years (d) 4800 years 
24. Which element is used to absorb gamma radiations? 
(a) Co (b) Cl (c) Cl (d) Pb 
25. Isotopes of an element haye a different number of: 
(a) Photon (b) Neutron (c) Electron (d) Atom 
26. The half life of radioactive element is: 


0.693A_ b) _0,693/A 
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77. The isotope of Us) has number of neutrons: n Published 


vd a (b) 142 a 
28. sa) — ith A = 14 and Z = 6 has how many coded (d) 144 
bye Co) a () 20 


29. ead ti ors Wiet a Fad a emission of two particles 
second radioactive material? » in years, after which one-fourth wad atin ¢ half-live 
(a) 2430 years remains of 
30. Sample of radioactive ibs. Nghedd * (c) 3240 years (6) 4260 
a 
5 emer ae fh ie Sime ee idles 1 
2 8 (b) 2g ; we hd 
31. are such nuclei of (c) 62 
mass number an element that have the same atomic number a a 
+ DU ; 
(a) Isotopes (b) iscbats a ave different 
Somers 
: (d) 


32. Protons and neutrons are com 
(a) Quarks SME pey particles called reotiermas 
33. Phosphorus is mostly absorbed by: (c) Basons (d) Ph 
: t 
vette tci land (Bone * “a 
eR _ will cause radiation burns to the Poi coe (d) Liver 
“U5 rem (b) 3 mSy re . 
35. For skin cancer which a (c) 300 re 
(a) Iodine 131 ich of following can be used: si (d) 4mSv 
~~ (c) wot 32 os Carbon 14 
. A man of 100 bs: dC 
Ey i00 kg absorbs ad 1000 J from radiations, arlene i 
37. 1Sv= ag (c) 0.1 Se nak. 
(a) 1 GyxRBE ple 
BS esas of y 5 (b) 2GyxRBE (c) 1GyR 
4% — eae radiation burns to the shia i i) WHE Gy 
39. What can be the ch dnd SY () 48 
(a) —-e on clone emitted during the phaatze f (d) Both “A"&“B" 
; nao i ivi 
40. The half life of uranium-239 is: id i "as “ai 
(a) 23.5 min / a 
: b) 3 ; 
WAR (c) 4500 years (d) 1620 
; §20 years 


41. The masses 
of two radioacti 
respectively. The rati Pattie substances are same and thei : 
(a) 4 io of their activities after six years will be: eir half-lives are 4 and 8 years 
42. When radiati (b) 1:8 ae ial 
lations are emitted (c) 4:1 
and this process i ed from a radioactive el - (d) 8:1 
is known? element, then it will change i 
‘ ge into new element 


(a) Radioactivi 
ty 
(c) Nuclear transmutation i = of decay 
cay law 


43. When a radi 
ioactive isot 22 
B-parti 5 ope ggRa*?8 q F ; 
Particles the peteba nally formed oon in series by the emission of three a-particles and a 


(a) x220 
44. Which of th Bs vate 
ma Jin .2 (c) ; 
ars > 3 daly emissions takes place in | eat aa 
a) Alpha | 
(b) Gamma (c) Beta (d) Photons 
09 34.| 35.) 36.37. 38.[ 39.) 40, 
PlaTelofelstetstatelet mies 


“y 
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UNIT 13 
9. Which of the followi NUCLEAR PHYSICS 
i of the fi ing statement(s) is /are correct? 


45. Which of the following is/are correct? 
(a) Iodine is absorbed by thyroid gland 
(b) Phosphorus and strontium are absorbed by bones (a) Heavy nuclei ha 
. . ve 
(c) Cobalt is absorbed by liver (b) Heavy nuclei have aot one. Protons than neutrons 
(d) All of these (c) Heavy nuclei are likely to undergo ‘esse than protons 
(d) Both Band Cc #0 fission than fusion 
10. In «Ra*™” Nucleus, there are: 


46. The SI unit of absorbed dose is: 
(a) Joule (b) Gray (c) Rem (d) Rad 
47. The activity or rate of decay of a radioactive source is measured in terms of: a ps protons and 88 neutrons 
. c 6 
(a) Becguerel (b) Ohm fe protons and 88 electrons (b) 138 neutrons and 88 protons 
(c) Faraday (d) Coulomb (d) 226 neutrons and 138 el} 
48. Which of the following is true about radioactive radiations? 12.M (a) 1 Sv (b) 0.001 Srecotns 
(a) They posses ionization power (b) They can damage cells of living tissues - Most of the cobalt is absorbed by: ™ (c) 0.1 Sv (d 
(c) They can penetrate in the body (d) All ofthese (a) Bones (b) he ) 0.01 Sv 
49. Which two nuclei contain the same number of protons? 13. In the disint ; 2 ‘ (c) Ski 
i 2 s egrati : taene fo mn , : 
sy and 3§N(@)-_‘44Si and 2 on 0X TY th (4) Thyroid gland 
1 15 (a) 92, 236 a). 8 Z ¢ Values of Z and A respectively will be 
1 “ 
7; (c) 90, 234 (d) 91,234 


(a) 12C and 14C (b) {}Na and qiMg = (() 
lioactive element is always: 14. The half — ji 
. — life of »,,Th” 
2uTh is 24 days, If 8 kilogram of this iso tope is present initia 
nt initially, what amoun 
t 


50. The product of half-life and decay constant for any rac 
(a) Constant (b) 1.4 (c) Zero (d) One — after 72 days? 
- a) 2k 
45. 46. 47. 48. 49.,.j eee g (b) 
: [ | 4 SE Ea 15. The radioactive nuclide d x . (c) Sk 
aS 2 : ~ = : a = (a) aXe? ecays by emission of four a-narti . 1 @ keg 
16. How many types of (b) aXe eneainets The nuclide xii finally formed 
(a) ” ypes of subatomic particles wines (c) wiX* (d) x22 m 
17, Deca Ri, (b) 2 ent in nucleus? cae 
Y constant A is given by: (c) 4 
1. In the heavy elements of periodic table, the number of protons are ___ than/to the number of (a) a (6) a (d) 5 
c = 
18. The percenta 4N/N (c 
ze % , ge of the origi , ) —NANAt N 
(d) Almost zero S approximately: original quantity of a radioactive material left (4) S/se 
tal left after five half li 
lives is 


neutrons: 
(c) Greater 


» 
a (a) 1% (b) 5% 


(a) Equal (b) Smaller 
2. A radioactive nuclide decays by emitting by alpha particle, a beta particle and a gamma ray 
photon the change in the nucleon number is: ae a 
(a) 4 (b) -2 (c) -4 (d) 2 19. If = of radioactive atoms decays in 16 hou 3% Gt tase 
3. B-particle from various radioactive resources all have : (a) “16hours a le rs, the half life of element is: 
(a) The same mass (b) The same speed (Cc) The same (d) The same energy 20. The half life of an element is 160 hours (©) 4 hours 
eee (a) = days. What fraction of it will be left in 80 awe 
1 AG Bars ; 1 a - 
4. In 420 days, the activity of a sample of polonium (Po) fell to gih of its initial value, The half-life of 21. The Ses tkatce (b) ; é 1 pa 
; res 24 
polonium is: Ks dod (a) AD Pp ad strange quark is: 2 (d) a 
; c) 280 days ays 3 (b) Se 
(a) 14) devs (b) 70 days © y » Ace ee octet oriie + 3 e a oe. 
5. A nuclide X decay toa new nucleus Y by one B’-emission and three y-emissions, the (a) 90% Ss of an atom is concentrated in the nuc » (a) =e 
82 23. What is th (b) 99% () ——e 
Y is: respective numb 2 % 
(a) 208, (b) 210) (c) 208) (d) YY 0X7 _, ny'®, er of a and B particles emitted in the foll (d) 99.9% 
f d i 1 8 nd is equal to: 8 a (a) 6and8 is sve lowing radioactive decay 
6. Decay of one radioactive nucleus per seco : . A given radioa ( a 
(a) One curie (b) Onehalflife (as ioretmaqvercl 1 I ei taat (a) 10 days sample is reduced from 20 to 1 25 “eee iS). Fade 
7. In which radioactive disintegration, neutron dissociates into proton and ae ae baiditin 25. Which one has the Fi (b) 8 days a “j 5. days, Its half life would be 
Be cay ar es 26 (a) Alpha rays si iat cua power? bose (d) None of these 
» The half-life a Gamma ray 
life of an a Fays (c . 
element ) Beta Rays ct eane 


(b) B- emission ( 
3.8 days. Three forth of a random sample decay in: 


(b) 15.2 days (c) 7.6 days 


(a) He” emission 
8. The half life of radon is 
is 160 days. What amount of it wi 


(a) 5.02 days 
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UNIT 13 
27. The phenomenon of 
(a) Exothermic ¢ 
(b) Nuclear process d 
(c) Increase on applied pressure 
(d) None of the above 
28. Activity is proportional to number of: 
(a) Daughter nuclei 
(c) Decayed nuclei 
Any baryon is a combination of: 
(a) Three quarks 
(c) Two quarks 
30. A radio-isotope has a half- 
decay in 15 years will be: 
(a) 1/8 
One eighth of the initia’ 
The half-life of the isotope 
(a) 8 
32. The same radioactive nuc 
(a) All the three af and y radi 
(b) All the three a.B and y one after another 
(c) Only @ and B simultaneously 
(d) Only a,f ory ata time 
33. The ionizing power when we com 
(a) Maximum in y—tays 
Maximum in B-particles 


radioactivity is: 


oes not depend on external 


29. 


(b) 2/ 
31. 


in minutes is: 
(b) 30 
leus may emit: 


(c) 
34, The activity of the radioactive samp 
activity will be: 
(a) 0.4Ci (b) 0.5Ci 
dioactive nuclide 


35. A sample consists of a ra 


After an interval of time, 
decayed. The ratio (half life of x / half life of Y) 


(a) 2/3 (b) 6/7 
36. The mass of a neutron is: 

(a) 1.675 x 10-2’ kg 

(c) 9.10 x 1073! kg 
37. Among the radioactivity radiations, 


(a) a-particle 


which one 


(b) Can be kept cons’ 
(c) Can be decreased by the magnetic field 
(d) Is not affected by electric and magnetic fi 
39, According to the equation 4x + ¥ + 3a partic 
(a) Z-6,A-12 (b) Z-2,A—4 


40. In unified mass scale mass of proton is exp’ 
(a) 1.007276u (b) 0.00055u 


2 


life of 5 years. The fraction 


1 mass of certain radioactive 


Ie is 1.6 curie and its half life is 


X while another cons 
it is found that 7/8 0 


hange which increases or decreases with temperature 


factor 


(b) Un-decayed nuclei 
(d) Father nuclei 


Two quarks and.an anti-quark 


One quark and one anti-quark 
of the atoms of this material that would 


(b) 
(d) 


(c) 7/8 (d) 5/8 
-decayed after one hour. 


isotope remains un 


(c) 20 (d) 45 


ations simultaneously 


pare @,B and y rays is: 


(b) Maximum in a—particles 


(d) Same in all the three 


5 days. After 10 days its 


(d) 0.05 Ci 
ists of a radioactive nuclide Y. 
of the atoms of Y have 


(c) 0.8Ci 


f the atoms of X and % 


is: 
(c) 7/6 (d) 3/2 


(by 1.675 x 1073! kg 
(d) 1.673 x 107%” ke 

has greater ionization power? 
(b) B-particle 


(d) All have same ionization power 


eld 
les, what are the atomic and mass number of sy’? 
(c) Z+ 1,A (d) 


Z+3,A 


“ NUCLEAR PHYSICS 
; mount of energy absorbed from ionizing radiation per uni 
unit mass of absorbi 
f ing body is 


called: 
(a) Equivalent dose 
(c) Effective dose (b) Absorbed dose 
(d) Ineffective dose 


42. The effect(s) of exposure 
) to high | ionizi i 
“ as about two seoestitiiniee 2 oe pave 
leath of 60% of people e Me: 
(c) Anemia and Louksemel yA te 
ws (d) All of these 
. The rate of decay of a radioacti 
joac 
emia 5 tive element, through its life time: 
(b) Has exponentiall i 
Has ¢ ly decreas i ip with ti 
4 pt inverse linear Sool wah reat hin a 
ee s _ Proportional to time < 
e nucleus of 
30, the number of Protons, neutrons and electro: 
ms are respectively: 


(a) 8,9.0 
45. ‘ (b) 17,9,8 
Gils. Pitan half-life T and decay consta 2 aAS (d) 8,98 
= nt A: Rie 
46. H (b+) aT =1/2 
oe, nucleons are there in an atom of 23549 (c) AT =log, 2 (d) aT = log2r 
47. The circulation of th (b) 123 he 4 
; e blood : ; (c) 235 2 
(a) Radioactive sodium aa be studied by using: (d) 327 
4s ae. eee lodine-13] (6) Cobalt-60 
a iological effectiveness (RBE) mobedadene Phosphorus-32 
: b 5 rom natural P ne 
49. The maximum safe limit a - (c) 10 radio activity is: 
(a) 1 mSv per week ¢ for person, working in nuclear pow (d) it 
er i Lae 
(c) 1 mSv per day (b) 1 rem per et = 
(d) | rem per day 


50. In the effects 
of exposure to hi 
caused when equivalen igh levels of ionizi pe 
ent dose in sievert j ing radiation, sterility 
em 41:5 evert is: , ity for about two ye: 
3 oe years |s 
hse () 1.0 ay. x0 


1. The effect of radi 
radiation on the bo 
(a) Nature of radiati dy absorbing it de 
iation pends on: 

(c) Part ; 
2. Which of aaa absorbing radiation o Energy of radiation 

(a) Uicereas owing is/are effects of low level ae etatnnr 

on ation: 
(c) Disruption of blood cells Stiffening of lungs 
(d) BothAandB 


3. T ium i 
echnetium is typically used for; 
(a) Plasma volume 
(c) Kidney test a 
(d) 


Thyroid uptake scans 
Plasma volume vein flow 
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13 NUCLEAR PHYSICS 
NUCLEAR PHYSICS 34. Cobalt-60 is a source for: 
UNIT 13 - - 2 (a) a-rays (b) B-tays (c) y-rays (d) Allof these 
: f the following is the same for isotopes: Electrons (d) Allofthem Which of the following is/are effects of high level radiation: 
4. Which moh (b) Protons (c) E 25. (a). Uleerntioa (b)  Stiffening of lungs 
(a) cleus shape is considered to be ) Sphere (d) Circular (c) Disruption of blood cells (4) Diarrhea 
5. The * Sepia (b) Rectangle : (9) 26. Half life of radium is about 1600 years. In how many years shall the earth loose all its radium due 
wis radiation is used in greenhouse effect? (c) X-rays (@) Gamma rays to radioactive decay? 12 
% (a) UV (b) IR (a) 1590 x 10° years (b) 1590 x 10!2 years 
a : ies 24 Never 
attracted towards tive plate (c) 1590 x 10°" years (d) Ne 
7. Gamma eee AS sleds © es areagh the medium 27. An element is found to be naturally radioactive if it has Z: 
4 No deflection es to number of atoms present in the (a) Greater than 82 (b) Less than 82 
ve atoms decaying in a particular period is __ (c) Equal to 82 (d) None of these 
8. — ee of the period: (b) Inversely proportional 28. When 728Th transforms to 712 Bi, then the number of the emitted @&P particles are 
Bi Directly proportional (d) Independent respectively: 
(c) Equal Sie ; (a) 8a,7f (b) 4a.78 (c) 4@.1f (d) 4a. 48 
How many curies are there in 10'° Bq? (c) 0.27 Ci (d) s 0.7 Ci mel 29, A radioactive element has half-life of 2 years, its decayed amount after 8 years will be almost: 
ens: a) 0.17Ci Persie What fraction of original activity will remain after (a). 100% (b) 88.25% (c) 93.75% (d) 83.50% 
10 Half-life of radioactive nuclides is 20 hours. aye ¥ 30. The decay constant of a radioactive element is 1. 5 x 10-° per second. Its mean life in seconds 
. ° yaa ; will be: 
mon %s uae: become: ‘ ter (a) 1.5 x 10° (b) 6.67 x 108 (c) 4.62 x 108 (d) 10,35 x 108 
1. Ifa nucleus release gamma rays Its mass (c) Unchanged (4) sous How 31. Emission of B-rays ina radioactive decay results in a daughter element showing a: 
sig Double (b) Half of 24 gm decayed to 3 gm in 36m (a) Change in mass no. but not in charge no (b) Change in both 
had of radioactive element with initial a; a die: (c) Change in charge no. but not in mass no (d) Change in either 
‘ om * original sample remained after the firs’ (e)..2e (d) 38 See 32. The half life of radio iodine-131 is: 
ake ) 12g (b) 62 bed from ionization radiation per unit —— (a) 8 days (b) 12 days (c) 60 days (d) 45 days 
2 b d dose D is defined as energy absor! (c) Time (d) Area 33. Equal doses (absorbed doses) of different radiations: 
13. Absor' yee (b) Charge a (a) Produce same biological effect (b) Do not produce same biological effect ] 
(a) 54 ta lsenilies (c) 10’Bq (d) 10° Bq (c) Always cause cancer (d) Always cause lungs infection 
14. 1 — ‘ eq (b) 10° Bq : ocho 34. The exposure of X-rays and Y-Tays are measured in terms of: 
(a) : Sad are used to destroy: (c) - Bacteria (d) Damaged org (a) Roentgen (b) Curie (c) Becquerel (d) Ohm 
15. Radioactive ow, 5 a (b) Cancerous cells 35. Excessive radiation ¢xposure can cause death by variety of mechanism including: 
Aen arks in electron: «) 2 (d) 3 5% of initial (a) Alteration of genetic materia (b) Destruction of components in bone marrow 
16. How many qu (by! ls, dioactive polonium is found to be e Q (c) Low grade fever (d) Botha and b 
Oe si lapse of time, the Sanaa Aces duration of time lapse Po abe. 36. The half-life of a radioisotope is 5 years. The fraction of atoms left in this substance after 15 years 
17. After ce 5 onium is D ( - will be: 
: If life of polon 276 i : ra 
quantity. ies we (b) 414 hs Pe, The final nucleus will be (a) (1) times of original (b) (3/4) times of Original 
is) 3 its an a-particle, followed by two B-p b) An isotope of the original one (c) (1/8) times of original (d) (7/8) times of original 
18. A ae pens of the original one ‘a None of thesé 37. ne of a radioactive element can be decreased by: 
(a) Ant riginal one a) Increasing temperature (b) Changing vol 
’ t change Aare ! anging volume 
(c) An aah of the following - * — (d) Binding energy (c) Increasing pressure (d) Can't be decreased 
19, As mass num (b) Density — amma radiation, the nucleus must ee 38. Among the radioactivity radiations, which one has greater penetration power? 
ws ee of an unstable atom emits only g (c) Lose protons (d) Gain p (a) a-particle (b)  B-particle 
20. When the m (b) Loss energy (c) y-ray (d) All have same penetration power 
(a) Gain energy ‘oo (d) Isotopes 39. The nucleus of an atom is always: 
21. Curie is a unit © it (b) Conductrvity 1 , Resis (a) Positively charged (b) Negatively charged 
. 0: x ee 
(a) hye aes per kg of body < ~~ One gray (d) Ten gray (c) Neutral (4) May be positively charged or neutral 
22. Ten jou' b) Ten Becquerel — ity measured in: 
(a) Onerem : iB is indicated by its activity m (d) Sievert 
23. The strength of radiation sou (c) Curie 


(a) Becquerel (b) Gray 
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UNIT 13 NUCLEAR PHYSICS 
half life of the sample: 


40. When the mass of sample of a radioactive substance decreases, 
(b) Decreases 


(a) Increases 
(c) Stays same (d) May increase or decrease 
41. The half life of radioactive element depend upon: 
(b) Pressure 


(a) Temperature 
Amount of radioactive substance (d) Nature of element 


(c) 
42. A neutron decays within the nucleus producing: 

(a) One P, one v and one B (b) One B’, one B and v 

(c) One P, one #° and one anti neutrino (d) All of the above 
43. The energy which binds the nucleons of the nucleus is called: 

(a) Mass defect (b) Fussion energy (c) Binding energy (d) All of these 
44, The rate of decay of radioactive clement ata given instant of time is 10° disintegration/second. If 

the half-life of this element is 1 second, then the rate of decay after 3 second will be: 

(a) 12 per sec (b) 250 per see (c) 500 per sec (d) 125 per sec 
45. Of the following particles, the one which penetrates the atomic nucleus easily is: 

(a) Proton (b) Neutron (c) Deutron (d) a-particle 
46. Radioactive decay is a: 

(a) Random process (b) Regular process 

(c) Non-spontaneous process (d) Massive process 
47. One microgram of matter converted into energy will give: 

(a) 903x105 (b) 9x10) (c) 9x 1075 (d) 9x 10°5 
48. Which radioactive element is present in air: 

(a) l (b) Rn (c) Kr (d) Ra 
49. After two hours, one sixteen of the starting amount of a certain radioactive isotope remains 

undecayed. The half-life of the isotope is: 
(c) 30 minutes (d) | hour 


(b) 45 minutes 
jon UT Tid ali Gee 


(a) 15 minutes 
horium is expressed by the equat 


50, The radioactive decay of uranium into t 
where ‘x’ is: 
(a) Anelectron (b) A proton 
(c) A deuteron (d) Analpha particle 


[ade 41. 
c d 


Sr. 


fraction of a sample would remain 


The half life of a certain radioactive isotope is 32 hours. What 


1. 
after 16 hours? 
(a) 0.25 (b) 0.71 (c) 0.50 (d) 0.29 
2. Ina radioactive decay, neither the atomic number nor the mass number changes. Which of the 
following would be emitted in the decay process? 
(a) Proton (b) Neutron (c) Electron (d) Gamma ray photon 
3. Strontium-90 is used as: 
(a) B-source (b) y-source (c) @-source (d) Neutron source 
4. Which of the following is the correet product of the a—decay: Ra +? + He’: 
(sa (b) Pa” (c)» »Rn? (d) Fr” 
5. A radioactive nucleus emits a beta particle. The parent and daughter nuclei are: 
(d) Isobars 


(c) lsotomers 


Isotones 


(b) 


Isotopes 


(a) 
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6, When a radioactive nucleus undergoes “£2” emission then its atomic 
(a) May increase by | ; (b) May secre F eal 
(c) Remain same (d) Botha and b 
7, Which of the following statements about the mass of leons mass 
nucleus they form is correct? a pas ‘shad 
(a) The sum of the masses of separated nucleons is : 
greater than the 
(b) The sum of the masses of separated nucleons is less than the wad cg aly 
(c) The sum of the masses of separated nucleons is equal to the nucleus mass 
(4) The sum of the masses of Separated nucleons is greater than the nucleus mass only for [i 
8. Atomic mass number of an element thorium is 232 and its atomic number is 90. The ia va 
of this radioactive element is an isotope of lead (atomic mass 208 and steaks weelller of ti 
. e 


number of alpha and beta particles emitted is: 


(a) a=3,p=3 (b) aw =6,B=4 : = ; 

9. Curie is an unit of: , ie 6, B=0 (d) a =4,B=6 
(a) Length (b) Itisnotany unit (c) Activity (dé) Atomi be 
; ic number 


10. The decay constant A of a radioactive sample: 
(a) Decrease as the age of atoms increase (b) Increase as the age of atoms increas 
g e 


c Is independen of the age d Depend on the natu € ol ac 
11 A eesscend mat ia initi : 7; : Me 
i erial has an initial amount 32 g. After 60 days it reduces to 2 ie. h 
i g, then the half- 


life or radioactive material is: 


12 The h ie Tn Oe WO.days (c) 30 days ; 
s alf-life of radium is about 1600 years. If 100 @ radiun existi AS a 
decayed after: sd n existing now, 25 g will remain un 
(a) 4800 years (b) 6400 y 
Spee (c) 640 years 3 
years (d) 3200 years 


13. Radio isotopes A & B have half li 
iv Y 
sick romnnidhocay hat es of 10 days and 15 days after 1 month. What is the ratjo 


14 sat oe ie se P iaig () 
‘ ng with a sample of pure “Cu, 2 of i 16 
= Of i H : 
life is: 3° it decays into Zn in 15 minutes the corresponding half 
(a) 10min 5 
(b) 15 min tng 
15. The number of protons in a nucleus is called: g Stee CF shone 
5 yp number ; (b) Nucl “te 
c ass number Nucleon number 
16. Among the radioactivi : (d) Neutron numbe 
ivity radiations, which radiati : 
lene » radiation can blacken the phot i 2 
id tay le (b) B-particle photographic film? 
17. In given : (d) Allof these 
iv 7 eras reaction @ and £ particles emitted in radioactive 200 
respectively: ioactive decay of *$5X > '€8y are 
a 
(a) 6and8 (b) Sand (c) Sand6 (4) Gand 
and 6 


18. . ; 
8 = mer a radiation is radiation damage to: 
ny cell except productive cells i 
; wel, ot ee oa ns pati — productive cells 
: energy is absorbed by ne ache 
athe 'y a man of 100 h iv 
500 rem in form of low energy neutrons Pade! RBE is ne seeiaimnsed ane 


(a) 32) 
20, Radioactive icai (b) 44) tHe 
¢ iodine-131 oe (c) S0OJ (d) 75) 
(@) Thyr ed to combat cancer of: 
: roid gland (b) Skin (c) Blood (d) 
Liver 
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21. Radioactivity is a 
i. Spontaneous Phenomena 


il, Nuclear Phenomena 


iii. Stochastic / Random Phenomena 
(a) i&ii (b) ii &i (c) iW & iii ' (d) iii & iii 
22. The half life of radon gas is: 
(a) 23.5 min (b) 3.8 days (c) 4500 years (d) 1620 years 


23. 280 days old radioactive sample has activity 6000 dps (disintegration per second). After 140 days 


activity decreases to 3000 dps. The initial activity in dps was: 
(a) 24000 (b) 12000 (c) 16000 (d) 9000 
24. a,B and y rays emitted by a radioactive substance are passed through a region containing a 
magnetic field at right angles to their path. The energy gained will be: 
(a) Maximum for @-rays (b) Maximum for y-rays 
(c) Minimum for B-rays (d) Zero for all of them 
25. A 75 kg person receives a whole body radiation dose of 24 m-rad, delivered by a@-particles for 
which RBE factor is 12. The equivalent dose in rem is: 
(a) 0.29 (b) 0.97 (c) 0.50 (d) 0.65 
26. How much energy is absorbed by a man of mass 80 kg who receives a lethal whole body 
equivalent dose of 400 rem in the form of low energy neutrons for which RBE factor is 10? i 


(a) 324) (b) 54) (c) 40) (d) 48) 
27. The damage from a-particles is unless the source : 
(b) Small, enters the legs 


(a) Large. enters the body 
(c) Small, enters the body 
28. If RBE factor = 10, De = 400 rem, absorbed dose D =? 
(a) 0.2Gy (b) 0.04 Gy (c) 0.02 Gy (d) .0.4 Gy 
29. The activity of a radioactive isotope decreases from 8000 to 1000 in 60 years. The half life of 


(d) Large. enter the arms 


isotope will be 
(a) 10 year (b) 20 years (c) 30 years (d) 40 years 
that the nucleus of s-Ra™! undergoes decay after three half-lives, if it’s a 


30. Find the probability 
radioactive substance which has a half-life of 6 days. 
(a) 1/6 (b) 3/2 (c) 7/8 (d) ¥% 
31. The electron emitted in 8 — radiation originates from where? 
(a) Inner orbits of atom 
(b) Free electrons existing in nuclei 
(c) The decay ofa neutron in a nuc lei 
(d) Photon escaping from a nuclei 


32. Which rays need medium to travel 

(a) X-rays (b) Beta rays 

(c) Gamma rays (d) No radiation need medium to travel 
33. Which rays cannot be produced by electronic transitions? , 

(a) Alpha (b) Beta (c) Gamma (d) All of these 
34. Average life in terms of decay constant is: 

(a) 1/a (b) 2 (c) 2a (d) 2/A 


35. A Uranium isotope el undergoes one a-decay and one © Bedecay. What is the final atomic 


number? 
(a) 90 (b) 92 (c) 89 (d) 91 
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36. Emission of radiation from radioactive substance is: 
(a) Dependent on both temperature and (b) Independent of temperature but dependent 


pressure on pressure 
(c) Independent for both temperature and (d) Independent of pressure but dependent on 


pressure temperature 
37. Which one of the following isotopes of lodine is used for the treatment of thyroid cancer? 
(a) 1-113 (b) 1-120 (c) 1-131 (d) 1-140 


38. A beta (8) particle is a fast-moving electron. Duri - 
se ha apbrantle oc, ™‘ uring a B — decay how the atomic number and 


Viass Number 


| __Decreasesbytwo | two Decreases by fi 
39, A naturally occurring radioactive ele x hi 
ment decays two alpha particles. Whi i 
peoinige in of daughter element with respect to mass number ‘A’ aad a oe 
bs : decreases by 4 and ‘A’ decrease by 2 (b) ‘Z’ decrease by 2 and 5 decades : 
c “7 Zh> if 7 a % 
r 4 nite as, by : and “A’ decreases by 8 (d) ‘Z’ decreases by 8 and ‘A’ 5: ; 7 
i ¢ isotope ‘W’ decays to ‘X’ which decays to ‘Y’ and ‘Y’ decays to ‘Z’ as naa 
n 


by the figure below: 
w x 
~ > pp eh ahi 


What is the change in the atomic number from ‘W’ to ‘Z"? 
», = (a) Increased by 3 (b) Increases by 5 (c) Bucteeses by 3 d 
“ “ovtelh a of radioactive radiations are observed as shown in th : é ae 
. Which type of radiation in shown in path 1? oe 


E arg | 2 
+ | |- 
(a) Alpha (b) Bet 
42. What is the absorbed d . (c) Gamma (d) Cathode 
z lose ‘D’ of Cee Jet 
pees energy? of a sample of 2 kg which is given an amount of 100 J of 
a) 200Gy (b) 102G 
2 Gy Gntes 
43. In the reaction, 2347),., 234y , 0 oe aed (4) 98 Gy 
’ 92 h-> Y+ “\e the electron 0 i 
(a) I orbi 91 —1 Ooms from the: 
* orbit (b) 2™ orbit (c) Nucleus (d) Val 
; According to the equation Axa particles, what 2 Eeeemet 
shh (a) Z-6,A-12 en a 4 , are the atomic and mass number of ‘Y’? 
. Cobalt 60 is used in medicine and is an intense s (c) Z+1A (d) Z+3,A 
(a) a-particle (b) B-particle ee 
{c)  y-rays (d) Neutrons 
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UNIT 13 NUCLEAR PHYSICS 
46. Sodium 24 has half-life of 15 hour and it is used in medicine to estimate: | 
(a) Kidney Function (b) Plasma Blood Volume 
(c) Iron in Plasma (d) Thyroid Function 
47, Wavelength of y-rays is: 
(a) Equal to the X-rays (b) Shorter to the X-rays 
(c) Longer to the X-rays (d) Boarder to the X-rays 
48. Which of the following is unit of absorbed dose? 
(a) Sievert (b) Gray (c) Roentgen (d) Curie 


49. In a radioactive phenomenon observation shown in figure where a deviates lesser than B in some 
electric or magnetic field (not shown in figure). What is the reason of less deviation of a? 


a 
(a) @ is charged particle (b) a is neutral particle 
(c) a is heavier particle (d) aq is lighter particle 
50. Which of the following effect is observed due to emission of f-during the phenomenon of 
radioactivity? 
(a) A increase by | and Z remains same (b) Z increase by | and A remains same 
(c) Z decrease by | and A remains same (d) A decrease by | and Z remains same | 
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